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COVER:  Apropos  of  St.  Valentine's  Day,  we  have  Judi  Light 
encovered  —  or  perhaps  uncovered.  Repeater  Bulletin  readers  know 
her  as  Judi  Repeater.  The  photographer  on  the  "work  is  fun" 
project  was  Charles  Webb  KQBWR  and  those  of  us  who  appreciate 
fine  construction  projects  thank  him  for  making  the  effort.  Perhaps 
some  of  you  budding  photographers  out  there  wiD  win  your  way 
into  the  heart  of  a  nice  YL  and  provide  us  with  an  amateur  radio  or 
73  slanted  picture. 
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FN  COMMUNICATIONS  FROM 

Standard 


sr-c220  Solid  State  220  MHz  Transceiver 


Pioneer  the  220  MHz  band  with  this 
new  Standard  transceiver.  An  all 
solid  state  radio  designed  to  move 
with  the  growth.  Features  our  exclu- 
sive "Astropoint"  design  with  selecti- 
vity, intermodulation  and  interference 
rejection  not  found  in  low  cost  radios. 
10  Watts  output  and  12  channels  are 


more  than  adequate  for  this  exciting 
new  band.  Easy  crystal  access 
through  "snap  open"  trap  door.  In- 
corporates provision  for  tone  coded 
squelch  (C.T.C.S.S.)  and  external 
oscillator.  Included  are  microphone, 
mounting  bracket,  and  4  channels. 
Get  in  on  the  Action  Today! 


sc-aRPT-4  New-220  MHz  Repeater 

A  complete  FM  Repeater  available 
exclusively  for  this  new  Amateur  band. 

Features: 

All  solid  state  circuitry,  with  10  Watts  out. 

Carrier  Operated  Relay. 

Adjustable  carrier  delay  and  time  out  timers. 

Provision  for  tone  squelch  (C.T.C.S.S). 

I.D.  and  remote  control  inputs. 

Plus  many  more  exciting  features. 


Write  tor  complete  specifications. 


Standard 


Communications 

Standard  Communications  Corp.*  213/835-3134  -639  North  Marine  Ave.  *  Wilmington,  Calif,  90744 


* 


Why  restrict  your 
operating  hours 

because  of  television 
and  harmonic 

interference... 


Use  the  best  filters  available 

Barker  &  Williamson 

SELECT  THE  RADIO  FREQUENCY  FILTER  THAT  MEETS  YOUR  REQUIREMENTS. 

Character-  Inser-  Frequency 

Power  istic  tion  Cut-Off        of  Max,  Attenu- 

Model     Capacity     Impedance  Loss  Frequency  Attenuation  ation 

Number     (Watts)        (Ohms)  (db)        (MHz)         (MC/s)  in(db)    Type        Intended  Use  Price 

55  63.5  >50      LPF    6  Meter  Radio  J10.95 

Amateur 
44  57  >S0       LPF    Citizen  Band  12.45 

34.0  52:0  >70      LPF    Radio  Amateur  24J5 

TVl  Filter 
34.0  52.0  >70      LPF    Radio  Amateur  2U5 

' ^  TVl  Filter 

55.0  63.5  >70      LPF    Radio  Amateur  6         29.95 

Meter  Filter 
419-80        100  50U  <0.3  5,6  7,0  >45       LPF    Harmonic  80  Meter      15.00 

_  _  . M Radio  Amateur 

420*40        100  50  U  <0.3  11.2  14.0  >45      LPF    Harmonic  40  Meter      15,00 

Radio  Amateur 
421-20        100  50  U  <0.3         22  27.5  >45      LPf    Harmonic  20  Meter      15,00 

_  ,  Radio  Amateur  , 

422-15        100  50  U  <0,3         30  35  >45      LPF    Harmonic  15  Meter      15,00 

Radio  Amateur 
428-80        10OO  SOU  <0,3  5.6  7,0  >45      LPF    Harmonic  Radio  24.95 

_..-  _  Amateur  80  Meters  

429-40       1000  50  U  <0J         11.2  14,0  >45      LPF    Harmonic  Radio  24,95 

Amateur  40  Meters 

430-20        1000  50  U  <0.3         22  27.5  >45      LPF    Harmonic  Radio  2495 

a  rrj  a  t  p u  f  20  Meters 

431-15        1000  50  U  <0.3         30  36  >45      LPF    Harmonic  Radio  24,95 

Amateur  15  Meters 

All  above  Fitters  Are  Also  Available  in  70  Ohm  Unbalanced  Impedances. 

Model  Center  Bandwidth 

Number         Frequency  at  3  db  Shape  Factor  Insertion  Loss  Price 

373*2  146  MHz  5  MHz  40  db/3db— 12  max.  1.5  db  (ma*.)  —  S39.95 

3734  51MHz  3  MHz  40  db/3db— 20  max.  1.5  db  (max.)  —  39.95 

Input/Output  Impedance , , , . . , , , . ,  50  olims 

Maximum  R,F,  Power  (PEP) 100  watts 

gj        **  Mounting, t  T , Integral  wall  bracket  furnished 

Size. , . , . . 63/4 "  x  Bii  *  x  3/8ff 


423 

100 

50  U 

<0.3 

424 

100 

50  U 

<0,3 

425 

1000 

50  U 

<0,3 

426 

1000 

70  U 

<0.3 

427 

1000 

SO  U 

<0,3 
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BARKER  &  WILLIAMSON  INC. 

CANAL  STREET.  BRISTOL  PENNSYLVANIA  19007  •  (215)  788-5581 


EDITORIAL  BY  WAYNE  GREEN 


ONE  MEG  THOUGHTS 

The  new  regulations  have  had  quite 
an  impact  on  repeater  operations.  The 
complexity  of  getting  repeater  licenses 
have  noticeably  stowed  down  the  ap- 
pearance of  new  repeaters  on  the  two 
meter  band  -  as  well  as  on  220  MHz. 
But  most  repeater  groups  are  in  agree- 
ment that  this  is  a  temporary  slow- 
down and  that  there  will  be  a  big  need 
for  more  channels  before  long. 

The  opening  of  the  147  MHz  seg- 
ment   made   a   bunch  more  channels 

t 

available,  but  it  also  made  a  one  MHz 
split  feasible  for  the  first  time,  and  the 
benefits  of  this  have  caused  quite  a  bit 
of  brow  knitting. 

If  we  leave  the  146  part  of  the  band 
as  it  was  we  have  fourteen  repeater 
channels  and  six  simplex  channels, 
figuring  the  standard  600  kHz  split- 
There  are  thirteen  repeater  channels 
and  seven  simplex  channels  in  the  147 
MHz  segment,  a  total  for  the  two 
megs  of  27  repeater  channels  and  13 
simplex. 

Now,  since  repeaters  have  been 
forbidden  to  operate  in  the  144—146 
MHz  part  of  the  band,  it  would  seem 
reasonable  to  try  to  encourage  sim- 
plex to  use  these  channels  and  thus 
permit  repealers  to  have  all  of  the 
channels  possible  in  the  band  segment 
to  which  they  are  restricted.  Since,  m 
most  areas  of  the  country,  simplex 
operation  accounts  for  perhaps  5%  of 
the  total  FM  activity,  the  allocation  of 
one  third  of  the  channels  for  simplex 
would,  seem  seriously  unbalanced.  In 
fact,  simplex  activity  rarely  occupies 
more  than  one  or  two  channels  in  any 
area  and  the  allowance  of  13  channels 
is  enormously  wasteful  as  far  as  re- 
peaters are  concerned. 

If  the  simplex  channels  were  all 
turned  into  repeater  channels,  this 
would  add  six  more  repeaters,  a  total 
of  33.  This  should  be  enough  for  all 
but  the  most  urban  of  areas  such  as 
the  eastern  megalopolis. 

While  33  channels  may  indeed  be 
enough  even  for  New  York  City,  the 
consequences  of  there  being  a  need 
for  more  than  33  are  dire,  Before  the 
147  meg  segment  opened  there  were 
more  repeaters  than  available  channels 
and  new  groups  began  filling  in 
between  the  standard  channels,  with 
mixed     results.     Some    receivers    are 


capable  of  handling  the  problem  of  a 
repeater  just  15  kHz  away,  but  not 
many. 

The  channel  splits  in  the  early  FM 
days  were  set  up  as  60  kHz.  This 
permitted  six  repeaters  in  the  meg.  It 
didn't  take  long  at  all  for  the  six 
channels  to  fill  up  and  the  next  step 
was  the  logical  one  of  splitting  into  30 
kHz  channels.  It  was  logical,  but  it 
was  wasteful  and  set  up  a  problem  for 
those  coming  along  a  couple  of  years 
later  when  the  only  remaining  split 
left  was  to  15  kHz, 

Technically,  it  is  a  lot  easier  to 
make  receivers  which  will  work 
reasonably  well  with  repeater  chanels 
20  kHz  apart  than  it  is  15  kHz.  A 
whole  lot  easier. 

With  this  situation  in  mind,  many 
of  the  proponents  of  reestablishing 
repeater  channel  standards  favor  not 
only  a  one  meg  split,  but  also  a  change 
to  20  kHz  between  channels  at  the 
same  time.  With  some  repeater  groups 
still  struggling  into  the  600  kHz  split 
standard,  it  is  difficult  to  engross 
everyone  in  the  benefits  of  making 
such  a  major  change  just  a  year  after 
we  all  finally  accepted  600  kHz.  A 
few  of  us  point  out  thai  we  tried  to 
sell  the  one  meg  idea  a  year  ago  when 
600  kHz  was  coming  to  be  accepted, 
but  were  shouted  down.  No  matter, 
this  is  1973  and  things  are  different 
today  than  they  were  just  a  year  ago. 
Crystals  are  much  cheaper  —  synthe- 
sizers are  a  reality  —  and  we  have 
learned  that  change  is  not  all  that  big 
a  deal. 

Proponents  of  one  meg  splits  point 
out  that  this  would  solve  several 
serious  problems.  First  of  all  it  would 
greatly  simplify  the  construction  of 
repeaters  —  and  would  enable  most 
repeaters  to  work  a  lot  better  than 
they  do  today.  Few  repeaters  do  not 
suffer  from  desensitization  to  some 
degree.  Further,  now  that  mobile  and 
base  station  rigs  are  apked  to  transmit 
over  a  two  MHz  rang*,  the  efficiency 
of  most  of  them  drops  off  seriously 
on  either  one  end  of  the  band  or  the 
other. 

Transceivers  must  transmit  from 
146,01  to  146.40  in  the  tower  MHz 
and  147+63  to  147.99  in  the  upper 
meg.  Not  many  can  handle  that.  The 


receiver  is  noi  strained  as  much, 
having  only  to  cover  one  meg.  In  areas 
where  the  147  meg  part  of  the  band  is 
set  up  with  input  low  and  output 
high,  like  the  146  band,  the  receiver 
has  to  cover  1,5  MHz  and  so  does  the 
transmitter!  Add  to  that  almost  in- 
surmountable intermod  problems 
which  result  from  this  system  and  you 
have  headaches  of  major  proportions. 

If  we  decide  to  put  all  our  repeater 
inputs  in  the  146  segment  we  ask  our 
transmitters  to  cover  only  1 
MHz  — ditto  our  receivers,  It's  easier, 
fntermod  is  greatly  reduced  too.  It 
would  only  take  a  slight  stretch  to  add 
some  simplex  channels  below  146  on 
transmit. 

If  we  also  decide  to  change  to  20 
kHz  spacing  we  will  have  a  total  of  50 
repeater  channels  available.  Since  this 
would  include  all  of  the  original  60 
kHz  channels,  on  which  most  of  the 
larger  repeaters  are  settled,  it  would 
not  cause  serious  problems  to  very 
many  operators,  Repeaters  would  be 
on  every  even  channel  starting  at 
146.00-146.02,  etc. 

It  may  just  be  time  for  repeater 
councils  to  start  talking  about  this  and 
see  what  can  be  done.  The  one  meg 
split  talk  is  gathering  momentum  and 
we  all  have  to  face  the  prospect  that  it 
might  be  with  us  a  lot  sooner  than 
seems  possible.  The  fact  is  that  several 
repeater  groups  have  already  an- 
nounced their  intention  to  go  one 
meg  —  and  if  we  are  ail  to  get  in  step 
and  arrange  for  mutually  acceptable 
standards  we  have  to  put  aside  those 
who  oppose  change  and  see  what  can 
be  done  to  accommodate  it. 

If  we  don't  agree,  we  will  be  faced 
with  the  prospect  of  some  repeaters 
going  20  kHz  channels,  some  15  kHz, 
some  input  low,  others  input  high.  We 
do  need  to  get  together. 

What  about  this  business  of  moving 
from  30  kHz  channels  to  20?  Some 
rigs  will  swing  that  much  on  trans- 
mi t  —  some  may  require  a  padding 
capacitor.  Others  may  not  make  it  and 
it  may  be  necessary  to  send  the  crystal 
back  for  a  slight  shove,  I  suggest  that 
we  try  to  always  move  down  as  this  is 
where  added  capacity  moves  crystals. 
Thus  a  repeater  input  on  146*07 
would  move  146.06.  It  apparently  is 
not  a  big  or  expensive  deal  to  get 
crystals  moved  a  few  kHz,  During  a 
change  it  would  be  possible  for  many 
repeaters  to  run  two  outputs  for  a 
month  or  so  while  users  got  new 
receive  crystals.  By  staggering  this 
operation  the  spare  transmitter  could 
be  used  for  one  month  with  one 
repeater  and  then  moved  to  another 
for  the  next  month  -  etc. 

Needless  to  say,  73  will  welcome 
any   and   all    ideas  on   repeater  stan 
dards.  We  are  not  really  interested  in 
emotional   harangues,  but  would  like 


4 


73  MAGAZINE 


to  pass  along  any  well  reasoned  argu- 
ments and  suggestions, 

REPEATER  LICENSES 

Firstly,  to  establish  my  bona 
fides— the  following  is  what  I 
managed  to  glean  from  an  all-day 
confab  with  the  FCC  (amateur  divi- 
sion) in  Washington,  Hopefully  I  have 
not  screwed  it  up  too  much. 

The  fact  emerged  that  repeater  li- 
censes are  going  to  be  a  lot  more 
difficult  to  get  than  most  repeater 
clubs  realize  -  if  they  insist  on  going 
for  a  license  for  their  complete  system 
right  off  the  bat.  As  the  complexities 
of  providing  satisfactory  information 
on  the  many  aspects  of  the  license 
grew  more  apparent  to  me,  the  direc- 
tion in  which  a  solution  to  this  maze 
lay  became  more  obvious, 

Let's  take  the  complexities  from 
the  top  and  make  you  wait,  if  this 
problem   interests   you,  for  the  easy 

out 

Take  docket  18803  firmly  in  hand 
and  turn  your  attention  to  part 
97.41(f),  the  application  for  a  repeat- 
er license.  You  will  find  this  on  page 
106  of  the  November  73. 

(1)  The  docket  requests  that  the 
location  of  the  repeater  be  drawn 
upon  a  1:250,000  scale  topographical 
map,  one  with  50  foot  contour  lines. 
These  maps  are  available  from  the 
U.S.  Geotogical  Survey,  Washington, 
DC  20242  for  SI. 50  each  and  they  are 
extremely  difficult  to  find  anywhere 
else.  You  will  find  an  index  to  some 
of  these  maps  published  in  the  March 
1970  issue  of  73  on  page  94.  The 
maps  use  the  same  numbering  system 
as  the  three  dimensional  maps.  The 
FCC  wants  these  particular  maps  used 
and  no  others.  Yest  they  know  that 
the  more  available  1 :62r500  maps  give 
more  detail  and  are  "better."  They 
want  what  they  specified. 

(2)  They  Vvould  like  you  to  show 
your  computations  for  determining 
antenna  height  above  average  terrain. 
See  appendix  5  on  page  112  of  the 
November  73. 

(3)  Your  effective  radiated  power 
will  be  the  transmitter  output  less  the 
loss  in  your  feedline  (see  the  73  Coax 
book  for  details  on  coax  losses  by 
type  of  cable,  frequency  and  length) 
and  less  any  radiation  in  other  than 
the  main  lobe.  You  may  find  that  you 
will  have  to  consult  "Antennas"  by 
Krauss  or  stick  to  something  simple  in 
an  antenna  such  as  a  dipole.  If  you  are 
going  to  use  anything  more  compli- 
cated than  a  half  wave  dipole  you 
should  show  the  mathematical  deriva- 
tion of  the  power  in  the  horizontal 
plane  main  lobe  and  also  show  evi- 
dence that  you  have  confirmed  this 
figure  by  actual  measurement. 


(4)  The  manufacturer's  rating  of 
output  is  not  sufficient  here  -  show 
that  you  have  actually  measured  it 
with  reasonably  precise  equipment. 

(5)  The  transmission  line  loss  will 
be  the  same  as  used  for  your  calcula- 
tions in  (3).  Give  the  theoretical  loss 
and  show  that  you  have  verified  this 
by  actual  measurement. 

(6)  The  patterns  as  published  by 
the  antenna  manufacturers  are  not 
sufficient  to  get  you  through  this 
part  —  unless  the  manufacturer  has 
had  the  patterns  of  radiation  accepted 
by  the  Chief  (amateur  division)  of  the 
FCC.  None  have  as  yet.  If  you  do  use 
the  manufacturer's  patterns  you  must 
indicate  how  they  were  deter- 
mined —  whether  by  mathematical 
derivation  or  range  -  whether  they 
were  checked  on  a  range  and  the 
characteristics  of  the  range  used.  If 
you  made  the  patterns  yourself  you 
should  give  data  on  the  methods  you 
used, 

(7)  More  of  same. 

(8)  (9)    Forget  these  for  now - 
they're  too  much  to  cover  in  less  than 
a  book. 

The  obvious  answer 

Since  the  problem  facing  most  re- 
peater  groups  is  an  immediate  one:  to 
get  licensed  as  quickly  as  possible  - 
and  with  the  deadline  approaching 
when  repeaters  will  have  to  be  shut 
down  unless  some  sort  of  WR-  license 
is  in  hand,  the  path  of  least  resistance 
would  seem  to  be  to  simplify  the 
application  to  the  barest  bones  for  a 
starter  and  then  add  complications  to 
it  once  the  license  has  been  obtained. 
This  makes  sense,  doesn't  it? 

Since  it  is  possible  to  get  shot  down 
for  the  whole  license  on  any  one  of 
the  details,  the  route  of  extreme 
simplification  seems  best.  If  you  think 
in  those  terms  the  repeater  license  gets 
a  whole  lot  easier  to  work  on. 

How  can  you  simplify  the  applica- 
tion? Well,  if  you  get  your  license  first 
for  direct  local  control,  you  will  a^oid 
a  vast  number  of  complications,  any 
of  which  could  bounce  your  applica- 
tion back.  This  immediately  deletes 
(8)  and  (9)  as  problems.  If  you  put 
down  that  you  will  start  with  a  dipole 
you  avoid  all  those  patterns  and  the 
complications  of  the  gain  of  collinear 
antennas.  The  pattern  is  ultra 
simple  — see  page  8  of  the  VHF  An- 
tenna Handbook  by  73  Magazine  (S3) 
for  the  vertical  and  horizontal  pattern 
of  a  vertical  dipole.  For  some  reason 

the  amateur  handbooks  do  not  give 
these  patterns.  That's  a  "tsk"  for 
ARRL  and  Sams, 

If  you  use  foam  RG-8/U  you  have  a 
loss  of  about  2.3  dB  per  100  feet  at 
146  MHz.  The  chart  on  page  13  of  the 
Coax  handbook  shows  that  a  2.3  dB 
loss  is  equal  to  a  power  ratio  of  0.588. 


If  you  put  ten  watts  in  the  bottom 
you  will  then  get  5.9  watts  out  the 
top  of  the  feedline.  If  you  are  using  a 
dipole  (gain  of  1)  this  will  give  you  an 
effective  radiated  power  of  5,9  watts. 
Once  you  have  that  elusive  WR-  call 
in  hand  (none  have  been  approved  as 
of  this  writing)  you  can  go  ahead  and 
modify  for  your  big  antenna.  With 
that  okayed  you  can  go  to  perhaps  a 
phone  line  remote  control  -  then  on 
to    a   450   link  -  and   work    on   into 

proposals  for  automatic  control  or 
whatever  turns  you  (and  the  repeater) 
on. 

The  Repeater  Bulletin  provides  a 
faster  communication  medium  for  re- 
peater news  and  this  situation  will  be 
covered  at  far  greater  length  in  that 
publication  —  still  available  for  S2  per 
year  from  73.  The  December  issue  of 
the  Bulletin  carried  the  latest  available 
FCC  helpful  hints  for  getting  your 
repeater  license  and  further  editions 
of  that  poop  sheet  will  be  published  in 
the  Bulletin. 

FCC  vs  CBer 

The  report  that  the  FCC  monitor 
ing  stations  had  issued  more  citations 
to  hams  last  year  than  to  CBers  makes 
it  rather  obvious  that  the  FCC  just 
Isn't  even  trying  to  solve  the  mess  on 
27  MHz. 

Some  people  are  of  the  opinion 
that  it  is  the  magnitude  of  the  mess 
that  has  stopped  the  FCC  from  even 
making  a  serious  attempt  at  cleaning  it 
up,  but  that  does  not  make  real  sense. 
The  fact  is  that  if  the  FCC  had  any 
serious  desires  to  get  the  CBers  into 
shape  they  could  do  it  with  little 
effort  and  expense. 

How?  There  are  a  hundred  thous 
and  or  so  amateurs  who  would  gladly 
pitch  in  and  help.  With  even  the 
slightest  hint,  amateurs  would  work 
up  direction-finding  teams  and  hunt 
down  the  illegal  operators,  presenting 
the.  FCC  with  the  names,  addresses, 
illegal  calls,  etc.,  of  the  pirates.  Ama- 
teurs are  well  aware  that  the  lack  of 
distinction  between  amateur  and  CB 
has  caused  much  trouble  for  radio 
amateurs.  Few  of  the  newspapers 
seem  to  have  any  idea  that  a  CBer  is 
not  a  ham,  so  whenever  a  CBer  does 
something  so  raunchy  that  it  makes 
the  papers  he  is  often  as  not  billed  as  a 
ham-  Hams  would  be  only  too  dfr 
lighted  to  help  clean  up  this  cancer. 

Why  is  it  that  the  FCC  has  made- 
no  noticeable  effort  to  clean  up  this 
problem?  Is  it  the  power  of  the  El  A 
Washington  lobby  that  has  them 
backed  off?  Money  talks,  and  it  may 
be  speaking  loud  and  clear  in  this  case. 
How  else  can  we  try  to  understand  the 
present  situation  wherein  there  is  an 
obscene  mess  on  eleven  meters  —  little 
is  done  about  it  —  and  now  there  is 
very  serious  talk  of  giving  this  bunch 
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of  illegal  idiots  another  80  channels? 
I  would  like  to  tender  an  abject 
apology  to  any  law  abiding  CBer  who 
is  actually  on  the  air  and  using  the 
band  as  it  was  intended.  While  I 
recognize  that  there  is  a  remote  possi 
bility  of  such  a  person  existing  —  he  is 
remote  enough  so  I  donFt  know  where 
he  is.  He  is  also  totally  covered  up  24 
hours  a  day  by  Red  Apple  and  his  ilk, 

TUNING  CB  RIGS 

The  fact  is  that  CB  transceivers 
have  a  tendency  to  go  out  of  tune 
quite  a  lot  with  a  resultant  loss  of 
power  on  both  receive  and  transmit. 
This  is  due  to  se  veral 
factors  —  changes  in  temperature  can 
have  a  profound  effect  on  some  of  the 
parts  such  as  if  transformers  and  can 
loosen  the  little  screws  which  hold 
them  together.  Once  these  come  loose 
their  operation  can  be  seriously  de- 
graded. 

Vibration  during  use  and  in  ship- 
ping often  loosens  these  screws,  not 
only  on  if  transformers,  but  also  in 
crystal  oscillator  circuits. 

Though  it  is  not  legal  for  a  CBer  to 
mess  with  his  own  set  it  is  not  all  that 
difficult  for  him  to  get  a  small  screw 
driver  and  tighten  all  of  the  loose 
screws  and  thus  bring  the  set  back  to 
the  way  it  was  when  shipped  from  the 

factory- 

Once  the  screws  on  the  i-f's  and 

ladders     have    been     tightened,    the 

average   CBer  will  be  better  able  to 

operate  his  rig  and  observe  the  FCC 

regulations. 

FM  =  FUN  MAKER? 

If  it  were  not  for  the  number  of 
FMers  who  personally  thank  me  on 
the  air  and  at  conventions  for  urging 
them  into  FM  I  might  just  stop  poking 
those  of  you  not  yet  on  FM  in  the 
sore  spot  But  the  fact  is  that  there  is 
a  lot  of  fun  that  is  being  missed  by 
tens  of  thousands  of  ops— inexpen- 
sive fun. 

The  complaint  that  I  hear  most 
from  low  banders  who  have  not  yet 
tried  FM  is  that  it  is  just  another 
citizens  band.  I  even  hear  this  now 
and  then  from  someone  who  has 
listened  to  it  for  a  few  minutes  from  a 
store  or  from  a  friend's  house.  I  don't 
think  you'll  find  any  active  FMers 
who  will  back  up  that  evaluation. 

Anyone  who  checked  out  FM  in 
Southern  California  up  until  recently 
would  have  reason  to  wonder  what  all 
the  fuss  was  about.  There  was  a  lot  of 
the  CB-type  Stuff  going  on,  with 
Broderick  Crawford  ten  signals,  vir- 
tually no  rag  chewing,  and  darned 
little  meaningful  communications. 

There  are  peculiar  problems  here 
and  there  around  the  country,  to  be 
sure.  But  in  all,  if  you  get  more  than 
one  or  two  sets  of  crystals  for  your 


FM  rig,  you  will  find  as  nice  a  group 
of  people  to  talk  with  you  as  you 
could  possibly  ask  for. 

Up  here  in  New  England  I  can  name 
maybe  a  half  dozen  over  inflated  ego 
cases  that  are  a  minus  Quantity  on 
FM  —  and  for  every  one  of  these 
dingalings  I  can  name  ten  nice  decent 
interesting  FMers.  For  every  bad 
mouther  of  FM  there  are  a  hundred  or 
more  fellows  who  will  go  way  out  of 
their  way  to  be  of  any  help  they  can. 

When  the  president  of  a  repeater 
club  turns  out  to  be  the  one  jamming 
the  club  station,  we  have  some  prol> 
Jems.  When  the  editor  of  a  repeater 
council  newsletter  goes  on  the  air  and 
expresses  disgust  with  FM,  we  have 
problems.  But  these  are  the  problems 
of  a  couple  individuals  and  they  are 
insignificant  They  are  ego  difficul- 
ties —  and  until  the  FCC  decides  to 
include  a  psychiatric  exam  with  the 
license  test,  we  must  accept  the  bad 
apples  along  with  the  good  —  and  try 
to  ignore  the  bad. 

My  discussion  of  the  bad  aspects  is 
all  out  of  proportion  to  their  impor- 
tance. The  average  FMer  rarely  runs 
into  them  and  FM  is  for  almost 
everyone  a  joy,  FM  provides  the  true- 
ly    interference-free  contact   that  we 

find  so  rarely  on  the  low  bands.  It 
provides  you  with  a  small  group  of 
not  very  distant  friends  with  whom 
you  can  talk,  joke,  visit,  help,  and  be 
with  on  the  air  whenever  you  have  a 
free  moment.  You  can  be  with  them 
while  you  are  taking  your  children  to 
school  —  while  driving  to 
work  -  while  driving  to  a  custom- 
er -  any  time.  You  can  have  a  hand 
unit  and  be  on  call  whenever  you  are 
awake  if  that  turns  you  on. 

When  you  travel  you  have  an  im- 
mediate intro  to  the  FMers  any- 
where -  and  you  will  find  them  most 
gracious.  W1QXR  steered  my  wife  and 
me  to  one  of  the  finest  restaurants  in 
the  country  one  evening  when  I  was 
driving  through  Bangor.  Every  FMer 
has  had  experiences  like  this  —  by  the 
dozens. 

And  what  a  good  feeling  it  gives 
you  when  you  are  able  to  provide  a 
public  service!  The  other  night  I  was 
driving  from  New  York  to  New  Hamp- 
shire and  the  road  conditions  were 
execrable.  It  was  snowing  and  raining, 
with  the  rain  freezing  the  road  into  a 
sheet  of  ice  and  the  cars  were  being 
frosted  over  Cars  were  sliding  off  the 
road  everywhere.  Whenever  I  would 
see  one  that  obviously  couldn't  get 
back  on  the  road  I  would  pass  the 
word  to  the  highway  patrol  via  the 
nearest  repeater.  I  reported  six  such 
accidents  during  my  trip.  None  of 
those  people  will  know  who  sent  heJp, 
but  they  will  appreciate  it. 

What  do  we  talk  about  on  FM? 
Anything  and   everything.    Since  the 


contacts  are  QRM  free,  we  can  get 
into  real  conversations  and  are  not 
limited  to  name  and  location  as  on  the 
low  bands.  And  since  we  generally  get 
to  know  most  of  the  regular  inhabi- 
tants of  the  repeaters  we  use,  we  have 
more  and  more  to  talk  about. 

Well,  enough  of  the  sales  talk  on 
FM.  Check  around  and  you'll  find 
that  there  are  a  number  of  active 
FMers  in  your  area  -  talk  with 
them  —  and  you'll  be  getting  a  rig 
soon. 


SECURITY  COLUMN? 

Unless  I  get  an  awful  tot  of  static,  I 
would  like  to  devote  a  small  space  in 
73  every  now  and  then  to  keeping 
readers  up  to  date  on  equipment  and 

literature  available  for  security  in- 
volved amateurs.  If  there  is  anyone 
among  our  readers  who  is  well  versed 
in  the  field  and  would  be  interested  in 
keeping  us  all  informed,  I'd  like  to 
hear  from  him. 

While  some  readers  have  all  the 
money  they  need  and  the  price  of  a 
Signal  One  is  no  problem  -  the  sad 
fact  is  that  most  of  us  would  like  to 
have  an  extra  couple  hundred  dollars  a 
week  coming  in.  It  is  just  a  lot  further 
between  times  we  can  buy  a  new  rig 
or  a  hand  unit  that  we  really  like. 

ARTICLE  IDEAS 

Hundreds  of  rigs  are  stolen  out  of 
cars  every  year  —  and  the  situation  is 
getting  nothing  but  worse.  What  can 
be  done  about  this? 

We  have  already  asked  for  articles 
on  car  burglar  alarms  —  and  frankly 
we  would  like  to  have  a  lot  more  sent 
in  to  be  published  -  but  we  haven't 
seen  much  in  the  way  of  new  ideas. 

Now  that  more  and  more  of  us  are 
packing  a  hand  unit  when  we  leave 
our  car  we  might  be  able  to  put  it  to 
good  use.  Suppose  we  set  up  a  circuit 
that  not  only  set  off  an  alarm  when 
someone  tampered  with  the  car,  but 
also  sent  out  a  signal  on  two  meters 
that  we  could  receive  on  our  pocket 
unit?  Most  of  the  time  you  are  not  all 
that  far  from  the  car  and  would  be 
able  to  zip  out  and  collar  the  kid  who 
is  busy  ripping  you  off. 

This  would  be  valuable  even  at 
home  -  and  a  lot  of  gear  is  swiped  out 
of  cars  parked  in  front  of  the  house  or 
even  in  the  garage. 

Let's  see  some  articles  on  this. 

The  new  VWs  have  a  plug  built  in 
for  hooking  into  a  "computer"  at 
your  local  friendly  Teutonic  service 
center.  This  plug  connects  to  sensors 
spread  all  through  the  car,  keeping 
touch  with  each  pulse.  Some  of  these 
might  be  of  interest  to  us  to  moni- 
tor—like for  instance  the  battery 
water  level.  Be  assured  that  the  edito- 
rial   staff   of    73   will    not    look   too 

Continued  on  page  22 
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Dave  Ingram  K4TWJ 

Rte,  1 }.  Box  499,  Eastwood  Vit.  SON 

Birmingham  AL  352  tO 

As  you  know.  Slow  Scan  activity  is 
growing,  tremendously,  and  1973 
promises  to  be  the  biggest  year  yet. 
(Watt  'til  you  see  all  the  new  gear  and 
SSTV  info  coming  out  this  year1)  This 
is  really  great;  however,  we  "modern 
day  pioneers"  are  now  realizing 
"growing  pains"  similar  to  the  SSB 
activity  in  the  early  50's.  The  increas- 
ing number  of  active  Slow  Scan  sta- 
tions now  call  for  a  review  of  such 
matters  as  identification  methods  and 
worldwide  calling  frequencies,  for 
example.  Maybe  we  should  consider 
video  and  audio  ID  every  three 
minutes  mandatory  Possibly  we 
should  move  our  favorite  "hangout" 
frequency  of  14230  kHz  to  14250 
kHz,  and  start  stacking  back  toward 
14230  kHz  as  Slow  Scan  activity 
increases.  This  would  serve  the  double 
purpose  of  easing  some  pressures  be- 
tween SSB  DXers  and  Slow  Scanners, 
plus  giving  us  room  for  future  expan- 
sion. Cop  Macdonald  and  I  feel 
through  a  unified  effort  these  issues 
can  easily  and  quickly  be  resolved. 
What's  your  opinion?  If  you  have  any 
ideas,  or  suggestions,  we  would  be 
quite  interested  in  hearing  from 
you  —  and  soon! 


Orbit  418  (11/18/72  GMT) 

Gene  W8YEK  is  up  to  64  countries 
on  SSTV  now,  and  W4MS  is  right 
behind.  Two  ET3's  just  got  on  SSTV, 
ditto  a  DU1.  Remember  Bill  XW8AX? 
He's  now  back  on  Slow  Scan  as 
TJ1AX,  Look  for  him  around  21340 
kHz,  about  1900  to  2000  GMT. 
VU25KV  has  been  running  some  good 
pictures  out  of  India  lately  ■ .  ■  the 
usual  frequencies,  15  and  20  meters. 
Two  DX  "goodies"  appeared  on  Slow 
Scan  for  about  a  week  during  Novem- 


ber, 5W1AT  and  an  HS0.  Both 
operated  on  21340  kHz  about  2000 
GMT,  Hmmm,  new  trend  here  ...or 
is  20  meters  just  getting  too  rough? 

The  WA9UHV  W9NTP  QSO's 
through  Oscar  VI  continue  to  grow  in 
success.  This  month's  pictures  from 
WA9UHV  should  illustrate  this,  If  you 
hold  the  photo  out  at  arms  length  the 
QSB  won't  be  too  noticeable.  Al- 
though a  complete  description  of 
these  guys'  work  and  rigs  would  take  a 
full  column,  I  think  it  would  be 
sufficient  for  now  to  say  WA9UHV 
uses  a  transverter,  some  beams,  all 
home-brew  Slow  Scan  gear,  and  a 
Signal  One  transceiver,  W9NTP's  rig  is 
so  large—  I'll  just  have  a  picture  or 
two  in  next  month's  column! 


however,  if  you  can't  wait,  send 
W0LMD  an  SASE  and  10  cents  (to 
cover  Xerox  cost)  for  a  copy. 


Orbit  418  (11/ 18/72  GMT) 

Sometime  back,  Mike  Tallent 
W6MXV  and  Don  Miller  W9NTP, 
came  up  with  the  idea  of  transmitting 
two  regular,  120  line,  Sfow  Scan 
pictures  of  an  object,  and  shifting  the 
second  picture  ever  so  slightly,  so  its 
120  lines  would  fill  "in  between"  the 
previous  pictures  120  lines.  If  the  two 
pictures  {or  Frames,  as  they  should 
more  properly  be  termed)  were  then 
viewed  simultaneously,  the  result 
would  be  a  high  resolution,  240  line 
Slow  Scan  picture.  To  accomplish 
this,  you  simply  take  a  photograph  off 
the  screen,  and  leave  the  shutter  open 
for  both  frames,  or  16  seconds.  The 
only  requirement  of  your  monitor  for 
this  "interlaced'  system  is  that  focus 
can  be  adjusted  sharp  enough  each 
line,  and  space  between  each  line  is 
clearly  visible.  (You  can't  fill  in  a 
space  that's  not  there.)  Your  Slow 
Scan  generator  can  probably  be  modi- 
fied, inexpensively,  to  obtain  the 
simple  sync  generator  shift.  Robert 
Suding  W0LMD,  took  the  sequential 
interlaced  frames  a  step  further  in  his 
sync  generator  modification  and  has 
selectable  120,  240  or  480  line  picture 
capabilities.  I  found  his  circuit  quite 
interesting  since  the  cost  is  very  low. 
W6MXV,  W9NTP,  and  W0LMD  will 
probably  hve  copies  of  these  circuits 
at   the    Dayton    Hamfest   in    April  — ' 
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Fig,  i.  Automatic  vertical  reset  modification* 

Those  of  you  with  W6MXV  moni- 
tors might  be  interested  in  Fig.  1,  a 
modification  for  automatic  vertical 
reset  (constant  running  sweep).  The 
switch  selects  manual  vertical  trigger, 
or  automatic  reset. 

You  might  use  Pin  12  (that  pre* 
viously  unused  pin)  on  the  monitor 
circuit  board  to  bring  out  the  lead 
from  IC  107.  A  simple  modification 
to  make  a  great  monitor  even  better! 

Don't  forget  the  Slow  Scan  contest 
the  10th  and  18th  of  this  month. 
Hope  to  be  "seeing"  you  then  .  . . 

73  .  .  .  Dave,  K4TWJ 


SUMMER  E 
SEASON  REPORT 


The  last  half  of  June  along  with 
July  and  August  seem  to  have  been 
very  active  with  not  only  aurora  and 
E's,  but  with  continued  F2  contacts  as 
well.  There  seems  to  have  been  a  lot 
of  activity  in  the  Caribbean  area.  A 
number  of  stations,  from  all  sections 
of  the  United  States,  worked  VP5RS, 
8P6EN,  and  a  host  of  KP4V  August 
seems  like  an  interesting  month  for 
Jack  K2KDQ+  He  told  of  hearing  a 
pair  of  KH6's  in  QSO.  When  Jack 
tried  to  break  in,  one  of  the  stations 
came  back  to  him  and  said  "K2  ..." 
Unfortunately,  the  band  gave  out  and 
they  were  never  heard  from  again, 

Meteor  scatter  DX'ers  take  note; 
W2AZL,  Holmde!,  NJ-  and  W0LER, 
Minneapolis,  Minn.,  made  the  first 
meteor  scatter  two-way  on  432  on 
August  12th.  It  took  them  over  five 
hours  to  complete  the  two-way,  prov* 
ing  once  again  that  patience  pays  off! 
I  thought  I  might  mention  this  fantas- 
tic achievement  even  though  it  is  not 
really  related  to  the  E  season.  One  of 
the  greatest  auroras  of  all  time 
occurred  between  August  3-  5th, 
when  50  through  432  were  wide  open. 
I  had  an  eyeball  with  one  of  the 
members  of  the  WA1IUUG   group  at 
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the  Hudson  Division  Convention  back 
in  October.  He  told  me  that  if  I 
thought  the  June  contest  was  bad,  I 
should  have  operated  the  September 
contest.  It  was  completely  lacking  in 
Es. 

Mel  Wilson,  W2BOC,  a  VHF  propa- 
gation enthusiast  for  almost  40  years, 
sent  the  following  comments: 

"The  only  comments  I  could  make 
at  this  time  is  that  the  summer  was  a 
'good1  one  in  the  sense  that  the  MUF 
was  up  to  at  least  180  MHz  and  the 
two  meter  band  was  open  a  number  of 
times.  From  6  May  to  13  August, 
there  were  7  days  in  which  I  have  no 
reports  of  VHF  propagation,  not 
counting  3  days  of  aurora  which  of 
course  blanks  out  intense  E's.  This 
number  of  days  is  about  average  for 
each  year.  However,  this  year  the 
length  of  openings  was  somewhat 
greater,  the  geographic  area  seems  to 
have  been  greater,  and  the  openings  at 
more  northern  latitudes  were  better. 
The  year  started  earlier,  with  very 
unusual  intense  openings  during  the 
first  week  of  March,  with  the  MUF  at 
least  to  100  MHz.  Beyond  that  I  don't 
know  of  anything  else  very  unusuaL  I 
have  no  reports  of  KH6  being  heard 
east  of  the  Mississippi,  which  is  sur- 
prising with  so  much  intense  E's> 
There  have  been  some  rather  wild 
reports,  but  they  haven't  checked 
out." 

Bob  Scupp  WA2CXS 
Reprinted  from  the  Knight  Knews. 


Harry  Simpson  A4SCF 
c/o  73  Magazine 
Peterborough  NH  03458 


Orchids  to  AFC6YPX,  the  North 
American  Rockwell  Radio  Club  sta- 
tion located  in  Anaheim,  California, 
on  their  fine  bulletin  written  es- 
pecially for  the  benefit  of  their  fellow 
AF  MARS  operators  in  Southeast 
Asia,  To  quote:  "We  are  located  at 
North  American  Rockwell's  Electro- 
nics Group  where  approximately 
12,000  are  employed;  Our  station  is  at 
the  Employees  Recreation  Park  just 
outside  the  main  plant  premises.  The 
park  comprises  20  acres  and  has  a 
picnic  area,  a  nine  hole  golf  course, 


exercise  room  and  various  club 
rooms  . ,  .  antennas  overlook  right 
field  on  one  of  the  ball  diamonds  and 
our  log  periodic  is  adjacent  to  the 
tennis  courts  and  swimming  pool  — 
still  it  seems  that  we  spend  all  our 
time  in  the  Radio  Club  operating 
MARS!" 

This  very  fine  station,  which  my 
informant  says  handles  more  South- 
eastern Asian  phone  patches  than  any 
other  known  station,  is  well  equipped 
with  the  most  modern  gear — 
including  a  wind-sensing  circuit  which 
automatically  lowers  their  towers 
from  75  to  25  feet  whenever  high 
winds  come  up! 

A  welcome  letter  from  Hugh 
Dowell  N0ASG3/N0KXW,  Assistant 
to  the  Director  for  Operations,  Ninth 
NAVMARCORMARS  District,  out- 
lining Navy  MARS  procedure  which, 
if  adopted  by  the  other  services, 
would  be  a  boon  to  the  overall  pro- 
gram. He  says,  "...  a  number  of 
hams  join  MARS  with  the  idea  of 
getting  free  equipment.  You  probably 
know  as  well  as  I  do  what  happens  to 
these  would-be  members!  Navy  MARS 
has  changed  their  policy  toward  new 
members  recently*  We  are  looking  for 
members  who  will  be  active  and  are 
trying  to  weed  out  the  others.  When  a 
person  joins  Navy  MARS  he  is  given  a 
four-letter  suffix  call  sign  (example  — 
N08AT}  and  is  considered  a  tem- 
porary member  for  90  days,  At  the 
end  of  that  period,  if  he  has  met  the 
minimum  participation  requirement 
of  18  hours  per  quarter  he  is  recom- 
mended by  his  area  coordinator  to  the 
District  Director  to  be  accepted  as  a 
full  member.  If  he  has  not  met  the 
requirements  he  is  terminated.  This 
method  allows  us  to  assign  new  mem- 
ber calls  much  faster  than  before,  cut 
down  unnecessary  paperwork,  etc.  If 
the  new  member  is  recommended,  the 
"T"  in  his  call  sign  is  dropped  and  he 
has  a  standard  call  sign."  Thanks, 
Hugh,  for  your  wonderful  letter  and 
the  information. 

Thanks  also  to  Sam  Dunn 
WB4ICF/N0JXG  for  filling  us  in  on 
Marine  Corps  MARS  activity  in  the 
Okinawa  area  —  there  are  5  stations 
on  the  island,  plus  one  in  Japan.  Each 
station  is  manned  only  by  qualified 
MARS  operators  with  a  MOS  of  8981, 
and  also  must  be  a  licensed  amateur! 
A  very  nice  letter  from  Shorty  Sutter 
AFA9YBM,  offering  the  information 
that  in  Air  Force  MARS  a  W  prefix  is 
changed  to  AF;  K  is  AFA,  WA  is  AFB 
and  WB  is  AFC,  I  would  like  to 
acknowledge  many,  many  other  nice 
letters  -  unfortunately  my  space  is 
severely  limited  {we're  proud  of  even 
the  limited  space,  Waynef).  Suffice  it 
to  say  that  thanks  to  your  response,  I 
can  now  forward  inquiries  for  a  parti- 
cular  MARS   service   directly   to  the 


proper  person.  To  the  few  who  wrote 
nasty  letters  about  my  not  mentioning 
their  service— yet  who  didn't  offer 
one  iota  of  information  on  same  —  I 
can  only  quote  an  old  friend,  'You 
ain't  a  solution  -  you're  part  of  the 
problem!"  Just  keep  those  cards  and 
letters  coming  in  -  we'll  make  a 
worthwhile  column  yet! 

A4SCF 


HAMS  LOCATE  MEDICATION 

On  August  15,  1972  10  GMT 
Hildegard  I8PLH  from  Reggio 
Calabria  made  a  call  on  80m  for 
medication  (Gamma  Globulineh  A 
child  in  the  Clinica  pediatrica  in  Roma 
was  sick  and  needed  it  desperately.  All 
commercial  ways  were  exhausted  or 
did  not  work,  since  there  was  a  big 
church  holiday  in  Italy. 

Hannes  DK1KG  from  Lindau/ 
Bodensee  picked  up  the  call  and  said 
he  would  be  back  at  10:30  GMT.  Now 
Traudl  OKI  AX  from  Miesbach  near 
Munich  called  I8PLH  asking  if  she 
could  help  and  also  asking  about  the 
Maiory  YL  RC  Italiano  Meeting, 
where  she  will  represent  the  DL  YL's, 
Since  DK1 KQ  could  not  come  back  at 
the  stated  time,  Traudl  called  DC2CG, 
Dr.  Friedrich,  in  Munich.  He  had  the 
proper  medicine.  It  is  very  expensive 
and  not  common  in  that  area;  he  had 
wanted  to  derate  it  to  a  missionary 
for  some  time.  Traudl  made  the  ar- 
rangements with  Lufthansa,  the 
German  airline,  to  fly  the  medication 
at  13:40  GMT  to  Roma,  while 
Hildegard  contacted  the  police  to  have 
it  picked  up  at  the  airport  by  a  patrol 
car.  It  was  all  settled  at  11 :54  GMT. 

At  this  point  Hannes  DK1  KQ  came 
back.  He  must  have  had  a  tough  time 
in  between,  but  he  found  some  of  the 

medicine,  too.  Since  there  is  no  com- 
mercial airport  in  Lindau,  the  German 
Air  Force  flew  the  medicine  to  Roma, 
where  another  patrol  car  was  waiting 
for  it. 

Now  the  medication  for  the  child 
was  secured  for  two  days.  After  that, 
slow  (on  holidays  slower)  working 
commercial  channels  could  take  over. 


Traudl  DK1AX  was  instrumenl&l  in  helping 
to  locate  the  medication 
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Crystals   are   available  for  the  following 
two  meter  FM  transceivers  at  this  special 
price    offer:    Drake,    Regency,   Simpson, 
SBE,  Sonar,  Standard,  and  Tempo,  Please 
specify  the  make  and  model  transceiver 
when  you  place  your  order  so  we  can  be 
sure  to  send  you  the  correct  compensated 
Crystals.  Crystals  are  available  for  other 
FM      transceivers     and     other     chan- 
nels .  *  .  please    write    for   prices  . .  .  very 
reasonable  prices. 


just  s3 75  each 

■  .  .plus  50d  per  complete  order  for  postage 
and  handling. 

This  low  price  for  Drake  -  Regency  — 
Simpson  —  SBE  —  Sonar  —Standard  — 
and  Tempo.  ONLY 


Eastern  customers  may  appreciate  our  fast  mail  service  ...  it  can  save  you  days  to  weeks  on  your 
order.  Western  customers  may  appreciate  getting  crystals  that  work  on  channel  the  very  first  time  and 
don't  have  to  be  returned  for  further  compensation  to  match  your  set. 

Vatpey  Fisher  -  40  long  hard  years  of  experience. 


VALPEY 


CORP.  Dealers  -  Have  we  got  a  deaf  for  you!!! 

A  VA  L  TEC  CORPORA  T10N 

1015  FIRST,  HOLLISTON  MASS  01746 
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Thousands 


of  Drake 
TR-3  and  TR 

Sideband 


are  giving 

dependable 


a.  *  #* 
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many  of  them 
since  1963! 


■  ■  1 1 
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And  now 
the  Drake 

is  already  surpassing  their  record! 


DRAKE 


Now  at  your  dealer's  (no  price  increase) 

R.  L.  DRAKE  COMPANY 


®    540  Richard  St.,  Miamisburg,  Ohio  45342 
Phone:  (513)  866-2421        Telex:  288-017 


Gw>  Browning  W4BPD 
Drawer  DX 
Cordova  SC  29039 


Here  goes  my  second  month  as  DX 
Editor  for  73  Magazine.  I  hope  by 
now  that  all  you  DX*ers  out  there 
will  have  the  "message"  and  start 
sending  me  (direct  if  possible)  all 
the  DX  news  you  come  across.  Keep 
in  mind  that  I  have  a  lead  date  of  2 
months.  Of  course  I  can  and  WILL 
use  the  info  that  would  be  too  late 
for  this  magazine  in  my  weekly  DX1- 
ers  Magazine.  In  advance  I  would 
like   to   thank  you  for  your  efforts. 

As  you  know  those  sun  spots  are 
getting  less  and  less,  so  you  may  as 
well  kiss  10  goodbye,  and  not  expect 
those  "almost"  around  the  clock  15 
meter  openings.  You  had  better  be 
getting  ready  for  the  low  bands  and 
a  new  form  of  excitement  that  goes 
with  working  DX  down  there.  No 
big,  fancy,  high  power  is  needed  (or 
allowed)  on  160  meters  you  know. 
Nothing  fancy  in  the  form  of  antennas 
is  needed  either.  I  had  a  picture  of  a 
chap  in  Western  Australia  who  had 
his  "long  wire"  (?}t  strung  along  his 
wooden  fence  around  his  home  !  I 
understand  that  he  has  been  doing 
extremely  well  with  it  too*  I  guess 
you  could  call  it  his  invisable  antenna 
because  when  you  look  at  the  thing 
it  certainly  don't  look  like  any  antenna 
I  have  even  seen  -  Sort  of  like  an  extra 
clothes  line  -  yes,  but  not  an  antenna  ! 
Right  about  now  is  a  good  time  to  be 
getting  on  160  with  QRN  way-down, 
and  activity  up,  Remember  this  band 
is  at  its  best  when  its  sunset  or 
sunrise  on  one  end,  but  you  gotta 
get  in  there  fast,  because  its  short 
and  sweet.  The  band  has  some  other 
odd  features  which  you  will  find  out 
when  you  get  going  there.  I  once 
made  WAS  on  160  meters  on  two 
weekends.  Of  course  that  was  when 
we  had  the  whole  band  from  1750  to 
2000  kc.  Maybe  if  enough  fellows 
get  on  this  band  and  do  a  little 
real  complaining  to  FCC  they  will 
get  that  darn  Loran  off  for  sure  and 
start  using  some  of  these  new  DF's  I 
have  been  reading  and  hearing  about 
in  recent  years  AND  then  give  us 
back  "our  band".     Let's  us  all  hope. 

It  seems  that  we  have  at  last  got 
some  little  activity  going  in  the  AC 
Spots  (as  I  used  to  call  them).  The 
Maharaja  of  Sikkim  gets  on  once  in  a 
while  signing  AC3PT  (The  PT  is  a 
.part  of  his  initials),  usually  on  20 
SSB  and  just  occasionaly  on  15  SSB. 


No  need  to  look  For  him  on  CW 
because  when  I  was  there  he  was 
not  copying  CW  and  knowing  what  a 
busy  man  he  is  I  seriously  doubl  if  he 
has  had  the  time  to  learn  the  code 
since  then.  At  present  Bhutan  (ex- 
AC5-fand)  has  two  stations  that  can 
be  worked  if  you  are  "persistant", 
and  really  "go  after  them"  and  have 
a  certain  amount  of  good  luck  or 
have  someone  to  "fix  you  up"  with  a 
few  firm  schedules.  At  least  it  seems 
as  if  I  did  leave  a  small  "seedM  about 
ham  radio  in  that  area.  I  did  sell 
the  Collins  "S"  line  and  a  30L1  and 
even  a  Telrex  and  Harn-M  rotar  to 
AC3PT.  I  understand  the  Halltcraft- 
ers  SR150  that  I  left  in  Bhutan  is  the 
Transceiver  they  are  using  now.  If  it 
is  let  me  tell  you  that  the  MRIT" 
tuning  has  been  changed  so  that  it 
will  only  tune  "up",  not  down  from 
the  transmitting  frequency,  in  fact  as 
much  as  maybe  15  kc  as  near  as  I  can 
remember;  You  might  keep  this  in 
mind  if  you  hear  him  working  stations 
off  his  frequency. 

HEY  THERE  YOU  DX  CLUBS  !!! 
We  want  you  !!!  We  would  like  to 
"appoint"  one  DX  (or  at  least  DX 
minded)  Club  in  each  of  the  USA 
call  areas,  and  one  DX  Club  tn  each 
country  in  the  world  to  act  as  verific- 
ation points  for  our  WTW  Awards, 
We  do  not  want  any  DXer  to  have  to 
send  us  his  cards  to  be  checked. 
You  run  the  chance  of  them  getting 
lost  and  its  that  much  more  "work" 
for  us  here  !  (we  are  basically  lazy). 
For  the  time  being  we  are  using  the 
the  ARRL  Country  list,  BUT  we  do 
have  some  ideas  of  some  {but  only  a 
few)  changes  in  their  "official"  list. 
We  WANT  MORE  COUNTRIES,  not 
LESS  and  we  have  our  ears  and  eyes 
open  to  any  and  all  suggestions  from 
DXers  here  in  the  USA  or  anywhere 
else  in  the  world*  We  want  DXers 
to  have  something  to  do  since  this 
will  keep  them  busy  and  out  of 
"trouble"  and  keep  the  bands  busy 
so  that  some  other  "service"*  wont 
steal  any  more  of  our  "living  space"  ! 

If  you  have  not  as  yet  received  your 
OJj)  QSL  you  might  try  again  now 
because  they  are  being  mailed  out 
and  you  should  have  received  yours 
by  this  time.  The  same  goes  for 
cards  for  those  who  worked  TI9C. 
(send  your  cards  via  T12GI  for  T19C). 
If  you  worked  HH9DL  some  months 
ago  you  might  try  W3HIZ  (I  printed 
the  cards  for  W3HIZ  in  early  Dec, 
In  case  some  of  you  don't  know  about 
our  73  -  73  -  73  DX  Award,  here  is 
the  info  again:  Work  73  different 
countries  in  the  first  73  days  of 
1973,  make  a  list  of  the  stations, 
giving  the  dates,  times  and  freqs  of 
each  QSG,  get  a  few  hams  to  verify 
(let   'em   look  over  your  cards,  or  at 


least  your  log)  and  tell  us  you  are 
OK.  then  send  the  whole  mess  to  us 
(the  whole  mess  being  the  verified 
list  -  YOU  KEEP  YOUR  CARDS  (if 
you  have  them  !).  We'll  do  the  rest- 
In  case  you  don*t  know  it  1973  is 
73  Magazine  Year.  This  is  a  histor- 
ical fact  and  cannot  be  denied  by  any- 
one. If  you  don't  believe  me  just 
ask  Wayne  Green  and  \  am  sure  he 
will  verify  this  fact. 

Ever  want  to  hear  about  what's  new 
in  DX  ?  Try  listening  on  14,218 
kHz  almost  any  evening  between  2300 
to  2400  GMT.  This  is  where  the 
INDXA  fellows  hang  out,  you  might 
try  calling  in  and  if  you  are  lucky 
(and  "skip"  is  with  you)  get  K3RLY 
to  answer  your  call.  He  is  a  very 
busy  fellow,  but  will  answer  you  OK 
if  he  hears  your  call.  He  can  usually 
be  counted  on  to  hand  out  some 
good  DX  info,  he  might  even  be 
able  to  put  you  on  the  "list1*  if  one 
is  being  made  up  for  some  DX  station. 
You  know  some  DX  stations  are  very 
much  afraid  of  a  "pile-up"(  or  maybe 
they  just  don't  know  how  to  handle  a 
"wolf-pack"  of  callers  and  they  have 
asked  someone  like  K3RLY  to  be  an 
MC  for  them.  Maybe  they  are  stuck 
with  just  a  transceiver  and  every - 
time  they  show  up  on  the  band  they 
get  "clobbered"  with  callers,  (yes  I 
believe  that  some  fellows,  just  call  and 
call  -  never  bothering  to  listen  and 
hear  what  the  DX  station  has  to  say  t). 
Of  course  there  are  quite  a  few  other 
DX  Nets  in  operation,  and  each  of 
them  usually  can  be  counted  on  to 
give  out  some  good  DX  info,  or  maybe 
the  DX  will  be  in  the  net  !  The  SEA 
(South  East  Asia)  Net  usually  will 
have  a  "goodie"  or  two  calling  in. 
They  generally  meet  above  14300, 
somewhere  around  1230z.  Then  there 
is  a  big  DX  net  with  KH6GLU  Mc'ing 
it  is  called  the  Pacific  (DX  ??)  Net. 
Then  there  is  the  Arabian  Net,  in  case 
you  want  to  maybe  work  The  King 
of  Jordan  (JY1)  or  maybe  the  Queen 
(JY2),  Quite  a  few  "rare  ones"  call 
into  this  net.  A  few  more  good  nets 
have  sprung  to  life  down  in  Africa  and 
then  there  will  be  found  a  number  of 
DX  Nets  being  "run"  from  the  USA. 
ANYONE  should  be  able  to  work  at 
least  200  countries  by  checking  in  just 
these  nets,  of  course  wait  until  a 
good  chance  to  "break-in"  on  them. 
Sack  when  W1FH,  PY2CK,  W6AMr 
W8HGWP  W8PQQ,  VQ4ERR,  VQ4AQ, 
W4CEN,  W4TO,  W4TM,  W3CRA,  my- 
self and  many  other  Ole  Timers  was 
battleing  it  out  there  was  no  nets  or 
even  DX  Magazines  (like  my  DXERS 
Magazine-a  weekly  one)  to  help  out 
DX'ers*  You  had  to  just  do  a  lot  of 
"digging,  schemerng,  writing  letters, 
and  most  of  all  "listening^' 
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ISTENING 

76  88  73  70  64  82 


1 


; 


when  the  regular  NCS  had  a  change  in 
work  schedule  and  could  no  longer 
function  as  NCS,  WB4WMT  and  I  are 
trying  to  get  things  back  on  a  regular 
schedule.  We  welcome  any  check-ins 
and  could  use  more  VHF  activity  in 
the  area*1 


*  * 


CO 

WUGl 

Castfe  Rode  44150 

-448.50 

MA 

W1BHD 

Skunk  Hollow 

31-91 

NY 

Delete 

Belfry  ML   444,10-446,18 

NY 

WA2MBT 

Delete 

NY 

WA2UYJ 

Delete 

NJ 

W2BHK 

Delete 

NJ 

W2FLY 

Delete 

NJ 

Delete 

Cherry  Hill 

NJ 

Delete 

Camden 

NJ 

WB2ZQG 

South  Jersey 

22-82 

PA 

WA3KXI 

Lancaster 

01-61 

BiU  Turner  WA0AB1 
Five  Chestnut  Court 
St  Peters  MO  63376 


Early  December  brought  several 
openings,  WA1EXN  worked  WA5SJM 
on  the  2nd  and  heard  a  similar  open- 
ing  to  Georgia,  Kentucky  and  Tennes- 
see on  the  3rdr  this  one  of  45  minute 
duration.  Also  on  the  3rd  Art  worked 
Dan,  WA9UBI,  with  5-9  reports  both 
ways.  Dan  was  the  only  midwestern 
station  heard,  WA9YJE  was  worked 
under  similar  circumstances  the  even- 
ing of  the  5th;  YJE  could  not  hear 
W1GAO  or  K1HFK  who  were  in  QSO 
with  Art  at  the  time.  Art  is  looking 
for  scatter  schedules  (random  or  mete- 
or) in  the  20—25  wpm  range.  Bob, 
WA0TXV,  reports  having  worked  Vs 
and  2's  during  the  opening  of  the  2nd. 
The  writer  caught  openings  the  4th 
and  5th,  the  first  to  Florida  (W4GDS 
and  WB40SN)  and  could  hear  Jim, 
W0PFP,  slightly  on  backscatter  when 
he  joined  in.  Bob  is  already  planning 
another  DXpedition  for  June  contest 
time.  The  opening  of  the  5th  was 
mostly  3's  working  as  far  West  as 
Oklahoma  (WA5RBI)  also  heard  were 
W5QDB  and  WB4BBO, 

John,  WB4RUA,  of  Calhoun, 
Georgia  writes  "re  the  '50  MHz'  col- 
umn in  the  December  73,  in  answer  to 
Lowell's  (WB4WNV)  question,  yes 
there  is  a  6  meter  net  in  North 
Georgia.  The  Dixie  6  meter  SSB  net 
meets  on  50.110  MHz  Sunday  at  9 
AM  EST  and  Wednesday  at  9  PM  EST, 
This  net  is  to  bring  together  interested 
VHF  amateurs  in  the  area  and  provide 
a  clearinghouse  for  any  news  and 
developments  concerning  VHF.  This  is 
a  rejuvenation  of  the  same  net  that 
sort  of  died  out  several  months  back 


The  19th  edition  of  the  Editors  and 
Engineers  Radio  Handbook  is  out  and 
while  it  could  use  further  updating  in 
some  areas  it  does  contain  much  of 
interest.  Much  of  the  construction 
material  is  new,  several  items  are  must 
reading  for  the  6  meter  oriented  build- 
er. There  is  a  new  2  KW  PEP  linear 
featuring  the  8877,  a  solid  state  ex- 
citer by  K9HTK/5  covering  6  meters 
in  addition  to  the  HF  bands  and 
another  in  the  series  of  solid  state 
receivers  by  VE3GFN,  (Looks  like  the 
perfect  i*f  for  a  6  meter  converter,) 

A  new  6  meter  transverter,  the 
CX-6X,  has  been  announced  by  Signal 
One.  Deliveries  are  scheduled  to  begin 
at  about  the  time  this  column  appears. 
Preliminary  data  indicates  all  mode 
capability,  direct  digital  frequency 
readout  of  both  receive  and  transmit 
frequencies  and  compatibility  with  all 
Signal  One  transceivers  and  trans- 
mitter/receiver combinations, 

Henry  Radio  has  added  a  new  2  KW 
PEP  linear  for  6  and  2  meters  to  their 
Tempo  line.  It  is  my  understanding 
that  this  unit  is  manufactured  by  E.F. 
Johnson  of  6N2  Thunderbolt  fame. 

The  Annual  Conference  of  the  Cen- 
tral States  VHF  Society  for  1973  will 
be  held  at  the  Marriott  Inn,  Minne- 
apolis the  weekend  of  August 
17  18-19,  John  Fox,  W0LER  is  presi- 
dent of  the  group,  W0MJS  is  program 
chairman.  Hope  to  see  some  of  you 
there, 

WA0ABI 


Tke   Hamburglar 

Sim KES  AGAIN  i 


SNEAK-THIEF  STEALS  FROM 
CHURCH  -  Leaves  Town  Defense 
less! 

A  Clegg  22'er,  ser.  no.  1900-578, 
belonging  to  the  Walfingford,  Conn. 
Civil  Defense  Group  was  blasphe- 
mously ripped  from  the  dashboard  of 


WINVR's  automobile.  The  sacrilege 
occurred  while  said  automobile  was 
parked  in  the  parking  lot  of  the  Grace 
Baptist  Church  on  Nov,  20,  1972,  If 
anyone  has  information  concerning 
the  theft,  please  contact  Mike  Saul 
W1DHP,  Communications  Director, 
Wallingford  CD,  31  Hanover  St, 
Yalesviile  CT  06492. 


Lift  from  Past  ls$ue$: 

Mfr..  Model.  Ser.  No, 

Owner 

l&ut 

Y«mj  FT-101  No,  107036 

WA2YSW 

4/72 

Standard  2m  FM  No,  102703  W6NPV 

4/72 

Drake  ML2  No  20189  33 

WB2LLR 

4/72 

Standard  SRC  806M 

Wo.  00S210 

KIT  LP 

mi 

Aorotone  6M  355  LT. 

No.  685064 

RR  Police 

5/72 

Gfd.CtrJTrml 

NVC 

Standard  SRC  806M. 

Ncl  102703 

C  Mathiat 

5/72 

3234  COronado  Ave 

Imperial  Beach  CA 

Lafayette  HA  410 

No.  009210 

WA2KDG 

5/72 

Coll.,  62S1  No,  10728 

MSU  ARC 
E. Lansing  Ml 

6772 

WRLDuoBodr6010AT302 

WAGFCY 

6/72 

HR-2AplletiJi!V,  04  07152 

WA1NVC 

9/72 

Swan  Cygnet  270,No.  313022  MAC  J 

9/72 

Collins  M*c,  Mod.  MMsT 

K4ACJ 

9/72 

Mow  4294 

HeattiHW  100&  AC  PS 

WA2JGP 

10/72 

Swan  2706,  No.  M  395430     WBHST  11/72 

AF88  No.  10888  K5LKL  1/73 

PMR8  No.  10916 

Ml 070  pwr  supply 

Ttio  TR220O  No.  241969         WA2ZBV  1/73 


AMSAT 


NEWS 


Mike  Frye  WB8LBP 

640  Dau  villa  Dr. 
Dayton  OH  45429 


Latest  news  on  OSCAR  6;  Due  to  a 
defective  solar  panel  and  because  of 
unexpected  use  of  the  on -board  trans- 
lator, OSCAR  6  will  be  turned  off 
during  mid-week.  The  following 
schedule  will  hold  to  allow  time  for 
the  batteries  to  recharge.  ON  TIMES 
will  be  Thursday  through  Sunday 
evening  passes,  and  Saturday  and 
Sunday  morning  passes,  unless  the 
batteries  are  low  due  to  extended  use. 

ARRL's  WA1PID  has  announced 
that  OSCAR  6  contacts  will  count  in 
the  January  VHF  contest.  ARRLalso 
announces  a  "Satellite  DX  Achieve- 
ment Award/'  one  requiring  a 
1000point-or-better  total.  QSO's 
through  the  satellite  will  count  for  10 
points,  each  new  country  will  count 
for  50  points,  and  each  new  continent 
250  points.  Contacts  must  take  place 
on  or  after  December  15,  1972,  with 
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REPEATER  OWNERS 


Don't  Take  Chances.  SENTRY  offers  custom  made  crystals  made  exactly 
to  your  specifications.  When  it  comes  to  crystals  for  your  repeater,  BUY  THE 
BEST -SENTRY. 
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REPEATER  USERS 


If  you  want  reliable  access  to  the  repeaters  in  your  area,  you  want  and 
need  SENTRY  CRYSTALS.  SENTRY  CRYSTALS  are  custom  made  for  your 
rig.  We  don't  stock  a  large  quantity  of  crystals  for  a  certain  frequency  and 
hope  you  can  tweak  them  to  frequency  in  your  rig.  We  do  offer  FAST  sen/ice 
•on  crystals  made  especially  for  you  and  your  rig.  If  you  want  reliable, 
on  frequency  operation,  INSIST  ON  SENTRY, 


SENTRY  MANUFACTURING  COMPANY 

Crystal  Park,  Chickasha,  Oklahoma  73018 

PHONE;    (405)   224-6780       

TWX -9 1 0 -830 -6425 
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only  one  contact  per  station  regardless 
of  mode.  This  award  only  applies  to 
the  OSCAR  6  satellite, 

SSTV:  The  accompanying  pictures 
were  taken  from  OSCAR  6.  All 
photos  were  transmitted  and  re- 
ceived by  WA9UHV,  except  the  frame 
sent  by  W9NTP. 

I  noticed  the  clarity  and  quality  of 
these  photographs.  This  certainly  at- 
tests to  the  performance  and  stabiliza- 
tion of  the  satellite*  Phil  Hewlett 
WA9UHV  relates  that  best  pictures 
are  received  when  overhead  passes  are 
used.  However,  acceptable  pictures 
can  also  be  obtained  when  maximum 
elevation  is  40°.  This  would  appear  to 
be  the  minimum  orbit  required  for  a 
full  8  second  frame.  Of  course  using  2 
second  frames,  a  considerably  lower 
elevation  is  acceptable.  Due  to  the 
camera  used,  he  was  unable  to 
adequately  illustrate  the  gray  scale 
present  in  the  photographs. 

More  slow  scan  tests  are  scheduled 
to  be  held  in  the  near  future,  operat- 
ing frequencies  have  been  between 
29475-29485  kHz. 


Now  that  OSCAR  6  is  a  definite 
success,  we  are  faced  with  a  growing 
problem  -  what  next?  AMSAT  has 
the  next  satellite  in  line,  but  what  will 
we  do  with  it?  After  a  while  QSO's 
lose  some  of  their  excitement.  A  few 
people  have  written  in  and  suggested 
ideas,  and  AMSAT  is  looking  them 
over.  A  portion  of  next  month's 
column  will  be  devoted  to  what  is  in 
the  future  for  amateur  satellites.  If 
you  have  any  ideas  or  suggestions  of 
possible  experiments,  please  drop  me 
a  line.  Thank  you. 

. .  .WB8LBP 
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Joe  Kasser  C3ZCZ/W3 

1701  East  West  Highway,  Apt  205 

Silver  Spring  MD  20910. 


Well,  the  scene  in  England  is  really 
humming.  1  received  a  letter  from 
G3ZGO  full  of  goodies  which  are  now 
to  be  passed  on  to  you. 

An  FM  group  has  been  formed  in 
London,  There  are  over  74  members, 
and  in  charge  is  G5AGX,  none  other 
than  W8TIF.  There  are  over  120 
people  in  144.48  MHz  FM  simplex  at 
the  present  time. 

The  only  repeater  in  England  is  a 
specially  licensed  experimental  unit  in 
Cambridge,  It  has  a  license  for  one 
year  and  then  the  whole  question  of 
repeaters  will  be  considered  by  the 
licensing  authorities-  It  is  operating  on 
145.15-145.75  MHz  with  tone  burst 
access  as  reported  in  previous  issues  of 
73. 

Slow  scan  TV  is  going  strong,  even 
the  police  force  are  getting  in  on  the 
fun.  The  Sussex  County  police  use 
slow  scan  for  base  to  mobile  commu- 
nication for  passing  pictures  of  sus- 
pects quickly,  so  as  to  facilitate  and 
speed  up  the  identification  process. 

tt  seems  that  in  view  of  the  replan- 
nig of  the  two  meter  band  there  may 
be  changes  in  the  simplex  frequencies 
in  the  early  months  of  1973* 

In  Europe,  the  VHF  bands  are 
voluntary  planned  so  that  stations  in  a 
region  occupy  a  section  of  the  band. 
Stations  in  a  neighboring  region  oc- 
cupy a  different  part  of  the  band.  In 
this  way  when  an  opening  occurs, 
they  know  where  to  tune  for  the  DX. 

This  column  has  been  appearing  on 
and  off  for  a  few  months  now,  and  I 
have  not  had  any  letters  offering 
ideas.  Does  that  mean  that  everyone  is 
spending  their  time  at  home?  If  so, 
then  this  column  will  have  to  cease 
appearing,  so  73  can  use  the  space  for 
something  that  will  be  of  more  in- 
terest to  the  readers.  How  about  a 
column  called  "The  Homebody 
Ham?" 

What  do  you  do  if  you  need  more 
FM  frequencies  than  your  6  channel 
rig  will  allow?  Do  you  put  in  the  most 
used  or  wait  at  each  street  corner  and 
change  continuously?  Here  in  the 
Washington  area  we  need  more  than 
the  6  positions  than  the  usual  rig 
contains,  yet  a  synthesizer  is  too 
bulky  to  carry  around.  One  enter- 
prising fellow  carries  two  rigs. 

G3ZCZ/W3 


RTTY  PICTURE  OF  THE  MONTH! 
Want  to  see  your  artwork  here? 
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THIRD  PARTY  REGS 

EASED 
DURING  HOLIDAYS 

Exchanges  of  third  party  traffic 
were  temporarily  permitted  between 
The  Republic  of  Korea  and  the  United 
States  during  the  Christmas- New  Year 
Holidays.  Phone  patches  were  allowed 
between  HL9  stations  in  Korea  and 
amateurs  in  the  continental  U.S.  and 
its  possessions  during  the  period  of 
Dec.  21,  1972  through  Jan.  4,  1973. 
With  good  results  during  this  period 
joined  with  the  possibility  of  easing 
political  tensions,  can  we  expect  a 
more  liberal  communications  agree- 
ment with  Korea? 
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escape 


the  2  meter  crowd 


The  all  new 

220  MHz  Clegg  FM-21  Transceiver 
puts  you  in  tomorrow's  channels  today! 


220  MHz  FM  is  the  early  solution  to 
overcrowded  2  meter  channels.  Here's 
your  chance  to  get  in  on  the  ground 
floor  of  the  FM  future.  The  new  FM-21 
all  solid-state  transceiver  is  an  oppor- 
tunity to  "do  it  right1*  this  time  and 
start  with  the  leader.  The  FM-21  uses 
only  1  crystal  in  any  channel  .  ,  .  one 
crystal  gives  you  a  separate  transmit 
and  receive  frequency  as  well  as  auto- 
matic 1.6  MHz  programming  in  the  re- 
peat mode.  We  call  this  unique  triple- 
duty  crystal  feature  Clegg  Crystal  Saver 
Frequency  Control.  For  the  complete 
story,  see  your  Clegg  Dealer  or  call  or 
write  us  today  for  detailed  data  sheet 
and  avoid  the  crowd. 


Amateur  Net  $299.95 


^mn*T!l 


mwtHAWHAi 


CHECK  THESE  FEATURES 

•  8-10  watts  output  (minimum). 

•  Speech  clipping. 

•  Sensitive  receiver — ,25  /av  (max.) 
for  12  db  Sinad. 

•  Selectivity — Adjacent  channel  (40 
KHz)  down  50  db. 

•  Each  crystal  does  triple-duty,  pro- 
viding a  transmit  and  receive  fre- 
quency (Crystal  Saver  Frequency 
Control). 

•  Monolithic  crystal  filter 

•  Compact,  rugged,  attractive. 


DIVISION 


f0f*O*»t,a* 


3050  Hempland   Road,   Lancaster, 
Tel:  (717)  299-3671 


Pennsylvania  17601 

Telex:  84-8433 


^™ 
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MUSKEGON  HAMFEST 
The  1973  ARRL  Great  Lakes  Divi- 
sion Convention-Hamfest  will  be  held 
in  Muskegon,  Michigan  on  March 
23  24.  Ham- Hospitality  will  be  of- 
fered at  the  Ramada  Inn  on  Friday 
evening  the  23rd.  Saturday,  starting  at 
8:00  AM,  technical  sessions,  swap  & 
shop,  commercial  exhibitions  and  net 
meetings  will  be  held  at  Muskegon 
Community  College.  More  fun  at  the 
Ramada  Inn  that  night!  Tickets  are 
S2.25.  Reservations  and  info  may  be 
had  by  contacting  Muskegon  Area 
ARC,  PO  Box  691,  Muskegon  Ml 
49443  (see  their  ad  on  page  119),  If 
you  attend  you  will  also  be  able  to 
meet  the  gang  from  73  . .  .  we'll  be 
there! 

3RD  WORLDWIDE  SSTV 
CONTEST 

The  third  worldwide  contest  for 
SSTVers  is  being  sponsored  by  cq 
electronoca  Magazine.  The  operating 
times  are  1500-2200  GMT  Feb.  10, 
and  0700- 1400  GMT  Feb.  18.  Plan 
to  use  all  authorized  frequencies  on 
80  through  10  meters.  Each  two-way 
exchange  counts  one  point  with  a 
multiplier  of  10  for  each  continent 
and  an  additional  multiplier  of  5  for 
each  official  ARRL  country.  The  only 
exception  is  that  each  VE  and  W  call 
area  will  count  as  a  separate  country. 

Logs  must  contain  Time  (GMTK 
Frequencies,  Data,  Call  sign.  No.  sent 
and  received,  Country  multipliers, 
Points  and  final  score.  They  must  be 
received  by  Prof*  Franco  Fanti,  via  A. 
Dallolio  19,  40139  Bologna  Italy  be- 
fore March  20,  1973. 

NOTE:  All  contacts  must  be  made 
via  SSTV  only,  Use  of  any  other  mode 
of  transmission  before,  during  or  after 
the  Slow  Scan  exchange  is  not  permit- 
ted, and  will  cause  your  log  to  become 
invalidated. 

FOOTHILL  HAMFEST 

The  Foothill  High  Amateur  Radio 
Club  is  having  its  first  annual  Swap 
meet  and  Hamfest  Saturday,  Feb,  3, 
1973,  at  Foothill  High  School,  19251 
Dodge  Ave,,  on  the  corner  of  Dodge 
and  Newport  Ave.  It  begins  at  9  AM 
to  5  PM.  Tickets  are  35<z!  for  adults 
and  25tf  for  children  under  12.  Booths 
are  S5  each.  For  more  information, 
call  714/838-7385  between  7  AM  and 
2:30  PM  Monday  through  Friday. 


INTERNATIONAL 
RECIPROCAL  OPERATORS 

CLUB 

A  club  which  supports  the  estab- 
lishment of  worldwide  reciprocal  ama- 
teur radio  privileges  has  opened  its 
membership  to  all  reciprocal  ama- 
teurs. Membership  is  free.  Send  a  copy 
of  your  home  and  foreign  reciprocal 
license  with  a  QSL  and  two  IRC's  to 
I  ROC,  Box  33,  Medway,  MA  USA. 

LA  PORTE  SWAP- F EST 

The  La  Porte,  Indiana,  Amateur 
Radio  Club  will  hold  its  Annual 
Swapfest  and  Auction  on  Sunday, 
February  4th,  1973,  beginning  at 
Noon,  at  the  Civic  Auditorium.  There 
will  be  talk-in  on  94  and  on  the  La 
Porte  Repeater,  22-82.  3910  will  also 
be  monitored. 

VHF  CONTEST 

W  o  r  I  w  i  d  e  VHF  Activity 
1973 -3PM  local  March  10  to  10PM 
local  March  11,  Purpose:  To  keep 
VHF   bands  active,  allow  rig  testing, 

allow  hams  to  get  acquainted  with 
fellow  VHFers.  Exchange  calf  letters, 
county  and  state.  Count  contacts  with 
mobiles  in  each  county  worked. 
Mobiles  can  work  a  station  once  from 
each  county  of  mobile  or  portable 
operation.  Let's  see  some  mobiles. 
Scoring:  Multiply  number  of  contacts 
times  number  of  counties  worked 
times  number  of  states  worked. 
Awards:  Certificate  to  each  station 
scoring  100  points  on  six  or  50  points 
on  two  meters.  Certificate  to  the  top 
station  in  each  state  regardless  of 
score.  This  applies  to  each  band  of 
operation.  Each  band  is  a  separate 
entry  and  a  station  can  enter  one  or 
both  bands.  Logs  should  show  time 
band  mode  and  exchange  info.  Mail 
logs  by  April  15  to  WA3NUL,  Box 
1062,  Hagerstown  MD  21740. 

WH EATON  HAMFEST 

The    Wheaton    Community    Radio 
Amateurs  will  hold  their  11th  annual 
Mid-Winter  Swap  and  Shop  on  Sun- 
day, February  11,  1973  at  the  Du Page 
County      Fairgrounds,      Wheaton, 
Illinois.  Hours:  8:00  AM  to  5:00  PM. 
$1.50  Advance/$2,00  at  the  door.  We 
are  expanding  to  two  buildings  this 
year.     Refreshments    and     unlimited 
parking.  Bring  your  own  tables.  Free 
coffee    and   donuts  9:00  -   9:30AM 
Hams,    CB'ers,    electronic    hobbyists, 
friends  and  commercial  exhibitors  are 
cordially  invited.  Write  W.C.R.A.,  Bill 
Rambox,   WB9AVD,   P.O.   Box   QSL, 
Wheaton,  Illinois  60187  for  Informa- 
tion. Please  include  SASE  with  ticket 
requests.      NOTE:      Ticket     prices 
announced  last  month  in  this  column 
were   incorrect.  The  amounts  shown 
above  express  the  actual  ticket  prices. 


1973  IARC  PROPAGATION 
RESEARCH  CONTEST 

The  object  of  this  contest  is  to 
work  as  many  CPR  ZONES  as  pos- 
sible- CW/RTTY  dates  0001  GMT 
Feb.  17  to  2400  GMT  Feb.  25; 
PHONE  dates  0001  GMT  Mar.  24  to 
2400  GMT  Apr.  1.  Exchange  signal 
report  plus  2one  no.  Final  score 
equals  no.  of  rones  worked  X  no.  of 
contacts.  Contacts  in  own  zone  do  not 
count  as  contact  points.  Mail  all  logs 
to  LM.  Rundlett,  2001  Eye  St,  N.W., 
Wash.,  DC  20006. 


GRANT  COUNTY  FESTIVITIES 

February  18:  Grant  County  Ama- 
teur Radio  Club  Swap  and  Shop  at 
Jonesboro  Park  Shelter  House, 
Jonesboro,  Indiana  -  10  AM  to  4  PM, 


LAKE  COUNTY  HAM  BANQUET 

The  Lake  County  (Indiana)  Ama- 
teur Radio  Club,  Inc.,  proudly  an 
nounces  its  20th  annual  Radio  Club 
Banquet  to  be  held  at  the  Scherwood 
Club,  600  East  JolietSt,  Schererville, 
Ind,  The  date  is  Saturday,  February 
10,  1973,  and  the  affair  starts 
promptly  at  6:30  PM,  CST.  Awards, 
music,  speeches,  food -all  you  can 
eat  —  entertainment,  good  fellowship. 
Bring  your  wife,  family,  or  girl  friend. 
Tickets  are  $5  each,  and  are  available 
from  Herbert  S,  Brier,  W9EGQ,  385 
Johnson  St,  Gary,  Indiana  46402,  or 
from  other  club  members.  Positively 
no  tickets  sold  at  door. 


Technicians  prepare  Western  Union  tmvf- 
national's  transportable  satellite  ground  sta- 
tion, WUI-1,  aboard  the  USS  Ticonderoga  to 
transmit  Jive  television  coverage  of  the 
events  surrounding  Apollo  I  ?  via  communi- 
cations satellite  The  15- foot  diameter  ex- 
pandable parabolic  antenna  is  mounted  on  a 
gyro  stabilized  platform  to  enable  an  ac- 
curate view  of  the  satellite  regardless  of  the 
vessel's  sea-going  maneuvers. 
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NEW  f*?-W   PRODUCTS 


HAND  TRANSCEIVER 


Super  Charger,   a  leather   case   and  a 
mbber-duckie  whip. 

The  price  of  the  KP-202  less  acces- 
sories is  S2T9.  Contact  Crowe  Elec- 
tronics, Box  565,  Roxbury  Crossing 
MA  02120. 

SCANNER  FOR  HR  2 


% 


If  you  were  looking  for  a  small 
2-meter  hand-held  transceiver  to  hang 
onto  your  belt  not  too  long  ago,  your 
search  was  probably  limited  .  .  .  to 
what  you  could  find.  Now,  with 
several  types  available  you  can  afford 
to  shop  around  a  bit  before  making 
your  decision. 

One  to  consider  is  the  new  KP-202, 
a  six  channel,  2  Watt  unit  that  is  being 
offered  by  Grove  Electronics.  Admit- 
tedly, 2W  is  a  bit  of  a  strain  on  a 
battery  pack  composed  of  10—250 
mAH  ni-cads,  but  Grove  works  around 
the  problem  by  using  Fast-Charge  cells 
that  return  to  full  charge  in  just  3 
hours  when  connected  to  their  acces- 
sory Super  Charger.  For  such  a  small 
unit  there  is  always  a  tradeoff  be- 
tween battery  life  and  power.  The 
receiver  has  better  than  0.35  mV  sensi- 
tivity and  draws  about  15  mA  on 
standby.  One  nice  feature  of  the  rig  is 
that  it  has  trimmer  capacrtors  on  not 
only  the  transmit  but  the  receive 
crystals  as  well.  These  are  an  extra 
that  is  not  found  on  some  rigs  that 
have  space  to  spare. 

Inside,  the  first  thing  you  notice  is 
the  large  amount  of  shielding  that  is 
used.  Each  section  is  surrounded  by 
its  own  little  wall  of  copper.  The 
second  thing  you  notice  is,  compared 
to  other  components,  how  much 
space  is  taken  by  the  transistors,  They 
seem  huge  next  to  the  other  sub- 
miniature  parts.  This  is  probably  due 
to  the  super- tight  packaging  required 
to  get  all  that  circuitry  into  a  hand 
sized  case.  The  construction  in  general 
should  stand  plenty  of  hard  use. 

The  controls  include  on  off 
volume,  squelch  and  the  channel 
switch.  An  output/voltage/S-meter  is 
built-in  and  a  telescoping  whip  is  in- 
cluded, along  with  crystals  for  34—94 
and  94  simplex.  The  accessories  in 
elude  the  nicad    battery    pack,   their 


Topeka  FA/1  has  just  announced  a 
two  channel  scanner  for  the  Regency 
HR2  and  HR2A  transceiver.  The  unit 
plugs  into  HR-2  with  only  3  soldering 
connections  and  one  component 
change  to  the  rig.  Unit  mounts  inter- 
nally above  A,  B,  and  C  crystal  sock- 
ets. Scanning  is  accomplished  by  in- 
serting  desired  crystals  into  positions 
A  and  B  on  the  board.  A  and  8  will  be 
scanned  when  switch  is  in  positron  C, 
thus  no  change  to  the  radio  is  needed. 
Unique  search -back  feature  allows 
unit  to  scan  channel  not  in  use  every  5 
seconds.  This  may  be  disabled  or 
switched  in  and  out.  Scan  rate  is  20 
times  a  second  when  no  channel  is  \r\ 
use,  SCAN  2  is  available  for  SI 9.95, 
including  shipping,  from  Topeka  FM 
Communications  and  Electronics, 
1313  E.  18th  Terrace,  Topeka  KS 
6660Z. 

ALL  BAND  LINEAR 

(HONEST!) 


A  new  linear  amplifier  has  been  put 
on  the  amateur  market  by  Top  Band 
Systems  that  runs  2000  watts  PEP  on 
all  six  bands,  160  through  10  meters. 
For  quite  a  while  manufacturers  of 
amateur  equipment  took  great  pride 
in  advetising  their  all-band  sideband 
rigs  and  linears.  This  was  nice  for 
them  from  an  advertising  proint  of 
view.   It  gave  the  impression  that  the 


piece  ot  gear  they  offered  was  aU  that 
was  needed  for  full  enjoyment  of  the 
HF  frequencies.  The  problem 
was  .  .  .  they  weren't  exactly  telling 
the  truth  .  .  .  Lurking  near  the  top  end 
of  the  BC  band,  sandwiched  in  be- 
tween skull  rattling  LOR  AN  signals, 
was  band  number  six,  (Or  band  num- 
ber ONE,  depending  on  your  particu- 
lar feelings  regarding  the  situation.) 

If  one  wished  to  operate  on  160, 
what  equipment  did  he  have  to  choose 
from?  His  ait-band  80-10M  rig  did 
little  to  help  the  situation.  Most  ama- 
teurs had  to  scrounge  around  at  ham- 
fests  for  beat  up  gear  that  no  one  else 
wanted.  A  well  equipped  160  station 
usually  ran  a  Ranger  I  or  a  DX-100, 
This  writer  used  a  Lettine  240  for  a 
long  white  before  he  advanced  to  a  20 
year  old  converted  Command  Set. 
(Incidentally,  a  free  73  book  is  avail- 
able to  the  first  person  who  can  send 
the  Technical  Editor  a  description  of 
that  old  Lettine  J 

Sideband  was  naturally  a  latecomer 
to  the  band,  Not  that  SSB  was  un- 
welcome, there  just  wasn't  any  gear 

around.  The  only  hope  was  to  run 
into  a  stray  20- A  at  (again)  a  hamfest, 
or  homebrew  something.  Heath  of- 
fered a  modified  marine  radio  for  a 
while,  but  it  was  restrictively  crystal 
controlled,  The  situation  was  such 
that  active  160  men  were  restricted 
from  operating  SSB  because  of  the 
lack  of  equipment;  and  SSB  men  were 
restricted  from  operating  160  by  their 
equipment's  lack  of  flexibility.  Lots 
of  people  were  secretly  angry  at  man- 
ufacturers. 

Lately  the  picture  has  been  chang- 
ing .  .  .  slowly,  Since  LORAN  is  on  its 
way  out  as  a  navigation  system,  (rt  has 
been  obsolete  for  a  long  time)  people 
have  started  to  take  160  seriously  for 
what  it  always  was,  a  damned  good 
place  in  the  spectrum  to  operate  on. 
At  least  one  manufacturer  has  taken 
the  step  to  add  that  extra  position  on 
the  bandswitch  of  his  rig  .  .  .  and 
everyone  is  giving  serious  considera- 
tion towards  doing  the  same. 

Suppose  you  are  in  the  market  for 
some  new  gear?  Would  you  rather  buy 
a  five  band  or  a  six  band  rig?  It  makes 
little  sense  to  spend  that  wad  of  cash 
and  get  cheated  out  of  a  band.  And 
how  about  a  linear?  If  you  are  think- 
ing of  getting  one  now,  what  are  you 
going  to  do  with  it  once  you  update 
your  station  with  a  six  band  exciter? 
Once  LORAN  goes,  so  does  the  power 
restrictions.  Without  that  extra  switch 
position  you'll  be  destined  to  operate 
barefoot  until  you  trade  thai  amplifier 
in  for  something  with  more  capabili- 
ties. 

■  The  TBL  2000  offers  you  a  choice 
now.  For  an  attractive  price  of  S259 
you  can  purchase  a  linear  that  will 
operate  on  all  six  bands  whether  you 
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a  transceiver  by  Tempo 


MORE  THAN  A  YEAR  AGO  THE  TEMPO 
'ONE'  WAS  INTRODUCED  TO  THE  AMA- 
TEUR WORLD  AS  THE  NEW  'ONE*.  NOW 
WITH  THOUSANDS  IN  USE  ITS  THE 
PROVEN  4ONE\  LOOK  AT  ITS  PRICE  AND 
THEN  LOOK  AT  ITS  SPECIFICATIONS. 
ADD  TO  THIS  ITS  RECORD  OF  RELIABIL- 
ITY AND  THE  RESULT  CAN  BE  SUMMED 
UP  IN  ONE  WORD  . , .  VALUE. 


SPECIFICATIONS 

FREQUENCY  RANGE:  All  amateur  bands  80  through 
10  meters,  in  five  500  khz.  ranges:  3.5-4  mhz.,  7-7.5 
mhz,,  14-14,5  mhz,,  21-21.5  mhz.,  28.5-29  mhz. 
(Crystals  optionally  available  for  ranges  28-28.5, 
29-29,5, 29,5-30  mhz,) 

SOLID  STATE  VFO:  Very  stable  Colpit+s  circuit  with 
transistor  buffer  provides  linear  tuning  over  the  range 
5-5*5  mhz,  A  passband  filter  at  output  is  tuned  to  pass 
the  5-5.5  mhz.  range. 

RECEIVER  OFFSET  TUNING  {CLARIFIERh  Pro- 
vides ±5  khz.  variation  of  receiver  tuning  when  switched 
ON. 

DIAL  CALIBRATION:  Vernier  scale  marked  with  one 
kitohertz  divisions.  Main  tuning  dial  calibrated  0-500 
with  50  khz.  points, 


FREQUENCY  STABILITY:  Less  than  100  cycles  after 

warm-up,  and  less  than  1 00  cycles  for  plus  or  minus  1 0% 

I  i  ne  vo  I  tage  change, 

MODES    OF    OPERATION:    SSB    upper  and   lower 

sideband,  CW and  AM. 

INPUT  POWER :  300  watts  PEP,  240  watts  CW 

ANTENNA  IMPEDANCE:  50-75  ohms 

CA R Rl  E  R  SUPPRESSI ON :A0dB  or  better 

SIDEBAND  SUPPRESSION:  -50  dB  at  1000  CPS 

THIRD  ORDER  INTERMODULATION  PRODUCTS: 

-30  dB  (PEP) 

AF  BANDWIDTH:  300-2700cps 

RECEIVER  SENSITIVITY:  1/2  JUv  input  S/N  10  dB 

AGC;  Fast  attack  slow  decay  for  SSB  and  CW. 

SELECTIVITY:  2.3  khz.  (-6  dB),  4  khz.  (-60 dB) 

IMAGE  REJECTION:  More  than  50  dB. 

AUDIO  OUTPUT:  1  watt  at  10%  distort  ion, 

AUDIO  OUTPUT  IMPEDANCE:  8  ohms  and 600 ohms 

POWER  SUPPLY:  Separate  AC  or  DC  required.  See  AC 

"ONE"  and  DC  "ONE"  below, 

TUBES    AND    SEMICONDUCTORS:    16    tubes,    15 

diodes,  7  transistors 

TEMPO  "ONE"  TRANSCEIVER 

AC/ ONE  POWER  SUPPLY 

1 1 7/230  volt  50/60  cycle  . . . 

DC/1 -A  POWER  SUPPLY  12  volts  DC 


$319.00 


S  99.00 
$110.00 


Prices  subject  to  change  without  notice. 


11240  W.  Olympic  Blvd..  Los  Angeles,  Calif  90064  213/477-6701 
931  N.  Euclid.  Anaheim.  Calif.  92801  714/772  9200 

Butler,  Missouri  64730  816/679-3127 
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P.O.  Box  36 

East  Melbourne,  Victoria 

Australia 

Carlos  Rohden 
Caixa  Postal  5004 
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Martinus  Nijhoff 
P.O.  Box  269 
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Bryan  FL  Vogerty 
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Orion  Books 

13-19  Akasaka  2-chome 

Mtnato-ku 

Tokyo  107,  Japan 

Gordon  and  Gotch  Ltd. 
P.O.  Box  584 
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G.  H.  Gillman 
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Waikuku  RMD 
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Jul.  Gjellerup 

87-89  Solvgade 

DK- 1307  Copenhagen  K. 

Denmark 


New  Zealand  Assn.  of  Radio  Transmitters 
P.O.  Box  1459 
104  Hereford  Street 
Christchurch,  New  Zealand 


Jim  Coote 

56,  Dinsdale  Avenue 

Kings  Estate 

Waiisend 
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Radio  Society  of  Great  Britain 

35  Doughty  Street 

London  WC1N   2AE,  England 

Short  Wave  Magazine 
55  Victoria  Street 
London,  SW1,  England 

Rautatiekirjakauppa  Oy 
Kampinkatu  2 
Helsinki  10,  Finland 

Hans  Hartinger  Nachf, 
Xantener  Str.  14 
1  Berlin  West  15 
Germany 

Richard  Beeck 
Bodekerstr.  85 

3  Hannover,  West  Germany 

W.  E.  Saarbach  SMBH 

P.O.  Box  1510 

5  Koeln  1  f  West  Germany 


Harold  C.  Leon 
P.O.  Box  61 141 
Marshalltown,  Transvaal 
South  Africa 

South  African  Radio  Publications 
P.O.  Box  2232 

Johannesburg,  South  Africa 

South  African  Radio  League 

P.O.  Box  3911 

Cape  Town,  South  Africa 

AB  Nordiska  Bokhandeln 
Post  Adress  Pack 
101  10  Stockholm  1 
Sweden 

Almqvist  &  Wiksell 
Gamia  Brogatan  26 
Stockholm,  Sweden 

Eskii  Persson,  SM5CJP 

Frotunagrr-i  1 

194  00  Up,   jnds  Vasby 

Sweden 

Buchandlung  zum  Elsasser 
Arnold  &  Stamm  AG 
Ltmmatquai  18 
Zurich  1,  Switzerland 
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are  ready  to  or  not.  As  opposed  to 
being  obsolete  in  the  future,  il  is 
already  one  step  ahead  of  the  rest  of 
your  station'  It  uses  five  6LF6  power 
pentodes  m  the  final  compartment 
which  makes  ft  easy  when  the  time 
comes  for  replacement.  A  new  set  of 
finats  can  be  ordered  for  S20.  Each 
tube  has  its  own  bias  control  to  make 
the  job  simple.  The  driving  power 
required  is  between  70  and  150W  and 
an  ALC  circuit  protects  the  linear 
from  doing  what  it  is  not  supposed  to, 
The  metering  system  is  practically 
absolute.  There  are  switch  positions  to 
monitor  the  cathode  current  of  each 
final  tube  separately,  plus  total  plate, 
screen  and  grid  currents  and  high 
voltage.  As  a  bonus,  a  forward  and 
reverse  reading  Wattmeter  will  mea- 
sure outputs  to  1000  Watts.  The 
power  supply  is  built-in  and  operates 
your  220V  line.  It  is  desktop  and 
fairly  lightweight  -  10Kg  (22  lbs).  A 
modified  version,  the  TBL  2000X,  is 
available  for  the  110/220V  operation. 
(15  Amps  at  the  lower  voltage.)  It  has 
all  the  same  features  but  weights 
slightly  more  because  of  the  extra 
transformer  mass.  1805  kHz,  watch  out! 

For  further  information  contact;  Top 
Band  Systems,  1839  Redondo  Ave., 
Long  Beach  CA  90804, 

450MHzPREAMP 


(Sl-25)  is  used.  Similar  models  for 
406  to  470  MHz  are  available.  S29.95 
from  Topeka  FM  Communications 
and  Electronics,  13  13  £  18th 
Terrace.  Topeka  KS  66607. 

AUTO  CHARGER  FOR 
CORDLESS  SOLDERING  IRON 


One  of  the  first  things  you  start 
looking  for  once  votj  have  gotten  over 
the  excitement  of  completing  your 
first  450  JVlHz  QSO  is  something  to 
pep  up  your  receiver.  Topeka  FM  has 
just  added  a  dual-gate  MOSFET  pre 
amp  to  their  line  that  could  possibly 
help  quench  that  desire. 

Constructed  on  a  G 1 1  low  loss 
epoxy  circuit  board,  the  450M  has  a 
voltage  gain  of  15  dB  with  a  noise 
figure  of  typically  4.5  dB.  The  board 
is  silver  plated  for  maximum  efficien- 
cy and  has  a  shield  on  both  sides  for 
maximum  isolation  of  the  input  and 
output  circuits.  The  MOSFET  design 
insures  superior  cross-modulation  per- 
formance and  reduced  spurious  re- 
sponses. The  input  and  output  con- 
nectors are  mated  RCA  and  the  unit 
comes  complete  with  instructions  and 
alt  mounting  hardware,  It  is  designed 
to  operate  from  10-15V  but  may  be 
fed  with  higher  plate  voltages  when 
the     accessory      HF450PK     adaptor 


A  new  accessory  is  available  for  the 
Wahl  "IsoTip'  cordless  soldering 
irons  that  lets  you  recharge  their 
batteries  via  an  automobile  cigarette 
lighter.  With  this  gadget,  the  serious 
mobile  enthusiast  no  longer  has  any 
reason  to  leave  his  car.  The  last  wire 
connection  to  the  home  QTH  has 
been  cut! 

The  increased  portability  is  wel- 
comed. Cordless  soldering  irons  in 
themselves  are  great.  What  else  are 
you  going  to  use  when  soldering  a 
connection  at  the  top  of  a  tower? 
Everything  has  been  tried,  from  a 
torch  to  a  match,  but  expected ly  a 
soldering  iron  works  best.  The  only 
trouble  is  when  you  get  to  that 
remote  repeater  site  and  you  suddenly 
remember  that  the  iron  is  still  in  the 
shack  where  you  plugged  it  in  the 
night  before  so  it  would  get  a  good 
charge,  For  $4,95  you  can  get  this 
adaptor  that  will  let  you  keep  that 
iron  ready  in  the  car  (where  it  be- 
longs, of  course).  An  overnight  charge 
will  restore  dead  batteries  to  a  full 
charge  with  negligible  drain  on  the 
automobile  system.  The  -7585  Auto 
Charger  Plug  Assembly  is  available 
from  What  Clipper  Corp,,  2902  Locust 
St,  Sterling  I L  61081. 

RFMINILOAO 


A  new  50n  rf  load  resistor  has  been 
announced  by  Bird  Electronic  Cor- 
poration, As  you  can  see  from  the 
photograph,  it  does  not  have  the 
appearance  you  would  expect  of  the 


average  100  watt  dummy  load.  The 
tremendous  reduction  in  size  is  30 
complished  by  requiring  the  Mintload 
to  be  mounted  to  a  suitable  heatsink 
while  in  use.  tt  is  designed  to  allow 
maximum  heat  transfer  from  the  resis- 
tive element  to  the  case  so  almost  any 
equipment  panel  or  chassis  will  serve 
as  the  mounting  point  and  heat  sink. 
Just  tuck  it  away  in  some  unused 
corner  and  forget  it,  No  need  to  hunt 
around  for  those  (usually  lost]  inter- 
connecting cables  next  time  you  want 
to  do  some  work  on  your  transmitter 
because  the  load  will  be  built  in. 

The  Model  8071  features  a  VSWR 
below  1.1  from  dc  to  1000  MHz  and  a 
figure  below  1,2  up  to  2000  MHz  with 
its  female  SMA  connector  The  price 
is  SI  25;  from  Bird  Electronic  Corp.t 
30303  Aurora  Road,  Cleveland 
(Solon)  OH  44 139. 

MICROWAVE  DIODES 


Amperex  Electronic  Corporation 
has  announced  four  new  lines  of 
microwave  diodes  for  communications 
and  other  commercial  applications. 
The  four  lines  include  Tl  Schottky 
barrier  devices,  four  tuning  varactor 
diodes,  23  Gunn  effect  devices,  and 
five  I  MP  ATT  devices. 

The  1 1  Schottky  barrier  diodes  are 
intended  for  low-noise  mixer  and  de- 
tector applications  up  to  18  GHzt 

All  11  types  in  this  group  are 
available  \rt  matched  pairs. 

The  four  tuning  varactor  diodes  are 
high-Q,  GaAs,  Schottky  barrier  de- 
vices. Each  of  these  types  offers  a 
tuning  range  of  3:1  with  voltage  vana 
tion  from  0  to  1 2  V  and  has  low  series 
resistance  (max,  3.0O)  for  tow  circuit 
loss. 

The  23  Gunn  effect  diodes  offer  a 
wide  range  of  power  outputs  and 
frequencies  for  use  in  local  oscillators 
in  radar  and  communication  systems. 

The  five  silicon  I  MP  ATT  devices  are 

used  as  oscillators  in  telecommunica- 
tions and  radar  systems  at  C,  X  and 
Ku  band  frequencies. 

More  information  may  be  obtained 
by  writing:  Product  Manager,  Amper- 
ex Electronic  Corporation,  Hicksvilie 
Division,  Hicksvilie,  New  York  1 1802 
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HATRY  ELECTRONICS 

500  Ledyard  St.,  Hartford,  Ct.  061 14  •  203-527-1  881 

See  Ward,  W1WRQ       Take  Airport  Rd.  Exit,  Rte.  6,  off  1*91  or  Rte.  15 


All  accessories  for  above  lines  of  HF  gear. 


ANTENNA  WIRE 
Sax  ton  ^8  Copperweld  TOO  ft. 
Interconnected 

Sax  ton  ^14  Copperweld  100  ft. 
Interconnected 

Sax  ton  #12  Copperweld  100  ft. 
Interconnected 

Sax  ton  #14  Copper  Enameled  100  ft. 

Interconnected 
Saxton  ffI2  Copper  Enameled  100  ft. 

Interconnected 
Saxton    ^14  7/22    Stranded    Copper 

Interconnected 


100    ft 


COAXIAL  CABLE 

Times  FM-8,  50  ohm  RG/U  type  Low- Loss 

Times  T5-50,  50  ohm  RG58/U  type  Low- Loss 

Belden— All  Popular  Types  of  Cable 

Belden     RG8/U     Put-ups  -  25-50-75-100     Ft. 
with  PL259  each  end  (Low-Loss  Foam) 

OPEN  WIRE  FEED  LINE 
Saxton  450  ohm  #18-1"  spaced,  100fL  spools 
Saxton  300  ohm  #18-1/2*'  spaced,  100  ft.  spools 

TWIN  LEAD 
Belden  8210-75  ohm  H.D.  1  KW 
Belden  8235-300  ohm  KD.  1  KW 

NON-METALLIC  GUY  LINE 
Saxton   1/8"  Fibreglass-Piastic  Covered  500  lb. 
Test-100  ft.  LC. 

Saxton  Va*  Fibreglass-Piastic  Covered   1000  lb. 
Test-50ft.  I.C. 


COAX  CONNECTORS 

Amphenof   &   Gold   Line  -   UHF   -  "N"  BNC 
and  many  inter-series  adaptors 

INSULATORS 

E.F,  Johnson  —  Ceramic  Stand  offs  and  Anten- 
na End  and  Center  Insulators 

BALUNS 
Hy-Gain  -  50  ohm  1 :1 
W2AU-50ohm  1:1  and  4:1 

COAX  SWITCHES 

Barker  &  Williamson  and  Gold  Line 

KEYS&  PADDLES 
Vibroplex  and  Brown  Brothers 

2  METER  FM 
Drake  —  Regency  —  SBE  -  Clegg.  Crystals  for 
all 

ANTENNAS 
Mosley  —  New  Tronics  —  Hy-Gain  —  Cushcraft 
—  Antenna  Specialists 

TOWERS 

Rohn  4t25  Sections  &  Accessories 
CorneM-Dubilrer  Rotors 

MICROPHONES 
Astatic  —  Turner  —  Electro-Voice 
SUPEREX  HEADPHONES 
TYMETER  CLOCKS  (24  hr.) 
WABER  OUTLET  STRIPS 
TERADO INVERTERS 


CONNECTICUT'S  OLDEST  HAM  STORE 

Please  include  Postage  Canadian  Amateurs  Send  U.S.  Funds  Only  F.O.B.  Hartford 


DIGITAL  PANEL  METERS 


A  new  line  of  digital  panel  meters 
are  available  from  Weston  Instru- 
ments. The  series  1220  draws  only 
3/4W  of  power  from  a  6V  source. 
They  come  in  five  voltage  ranges  from 
C^100  mV  to  0- 1000V  and  five 
current  ranges  from  0— 10/jA  to 
0-100  mA.  Accuracy  is  claimed  to  be 
±0.1%  of  the  displayed  amount. 
Readout  is  accomplished  by  the  use  of 
plug-in  LED  display  units  and  provi- 
sion is  made  to  incorporate  a  push-to- 
read  circuit  for  battery  conservation. 

Although  these  meters  are  relatively 
expensive  for  ordinary  ham  use,  just 
think  of  the  fun  you  could  have  being 
the  first  one  on  the  block  to  own  a 
digital  Wattmeter!  The  accuracy 
would  be  amazing.  One  of  these 
meters  could  give  you  an  unmatched 
record  of  your  rig's  performance  by 
noting  the  slightest  drop  in  power  that 
would  normally  go  unnoticed  while 
watching  a  meter  needle. 

Prices  for  the  Model  1220  digital 
meters  run  a  bit  under  SI 00,  For 
more  information  contact  D.F. 
DiCerto,  Weston  Instruments,  614 
Fretinghuysen  A  ve,  Newark  NJ. 

PORTABLE  FIELD 
STRENGTH  METER 


Blonder-Tongue  Laboratories  has 
just  announced  the  availability  of  a 
new,  all  solid  state  portable  field 
strength  meter 

Features  normally  associated  only 
with  laboratory  or  bench  models  in- 
clude  audio    output   jack    (earphone 


provided),  gold  plated,  accurately  cali 
bra  ted  attenuator  switches,  and  75:,! 
type  F  connector  for  signal  input. 
Meter  is  calibrated  to  read  average 
signal  strength  and  the  entire  unit 
operates  on  four  standard  9V  batteries 
with  extremely  low  current  consump- 
tion for  extended  life.  Its  range  is 
from  54  to  890  MHz. 

For  further  information  contact 
B  fonder-Tongue  Laboratories,  Inc., 
One  Jack  Brown  Road,  Old  Bridge, 
NJ 


FET  PROBE  FOR 
OSCILLOSCOPE 


is  being  marketed  by  The  Hallicrafters 
Co. 


A  new  active  FET  ^robe  for  wide- 
band oscilloscope,  nas  been  an- 
nounced by  Test  &  Measuring  Instru- 
ments, Inc. 

The  PM9353  measures  low  ampli- 
tude, high  frequency  signals  without 
appreciable  circuit  loading.  The 
probe's  bandwidth  is  220  MHz,  mak- 
ing it  suitable  for  oscilloscopes  with 
intrinsic  bandwidths  xr  *"0  MHz  with 
no  adverse  effect  on  *v  scilloscope 
rise  time. 

Input  impedance  of  the  PM9353  is 
3.5  pF  in  parallel  with  1  Mil;  its 
unity-gain  FET  amplifier  eliminates 
the  10:1  attenuation  on  conventional 
probes  without  introducing  high  input 
capacitance. 

For  detailed  information  writer 
Test  &  Measuring  Instruments  inc., 
224  Duffy  Avenue,  Hicksville  NY 
1 7802. 

UHF  "MOBILE  COMMAND" 

A  two-way  mobile  radio  that  is 
slim,  safety  styled,  has  5  watts  of 
power  output  with  all  solid  state 
circuitry  and  3-channel  capability  on 
transmit  and  receive  with  recessed 
controls,  plus  optional  tone  squelch 
and  selective  call,  the  Model  MC-405, 


The  Model  MC-405  operates  in  the 
450—470  MH2  frequency  range,  de- 
livering 5  watts  output.  The  radio's 
universal  mounting  tray  permits  it  to 
be  mounted  horizontally  or  vertically, 
either  on  top  of  a  flat  surface  or 
overhead,  always  leaving  the  controls 
readily  accessible  at  a  touch  of  the 
finger, 

Tone  squelch  and  selective  call  op- 
tions further  provide  the  user  with 
truly  personalized  commu nications. 
The  new  "Mobile  Command"  UHF 
Model  MC-405  is  in  the  S600.00  price 
range.  For  further  data,  contact  The 
Hallicrafters  Co.,  Dept.  PR.,  600 
Hicks  Road,  Rolling  Meadows  ft 
60008. 

W2NSD/I  continued 

askance  at  articles  showing  how  to 
build  monitors  to  plug  into  that  ser- 
vice function.  Let's  get  those  IC  chips 
flying. 

FAX 

Hamfax  looks  like  another  fun  way 
to  go  and  73  most  eagerly  solicits 
articles  on  every  aspect  of  it.  Let's  see 
how  to  get  machines  on  the  air  — 
where  we  can  tune  for  fax  signals  — 
converter  construction  projects  —  the 
works. 

MOVIE  MONEY  NEEDED 

One  of  the  more  important  events 
in  recent  history  for  amateur  radio  — 
and  for  emerging  nations—  has  been 
the  setting  up  of  amateur  radio  sta- 
tions in  the  schools  in  Jordan,  Several 
of  these  have  been  set  up  and  are 
being  enthusiastically  operated  by  a 
growing  number  of  interested 
students. 

As  I  have  written  before,  the  de- 
velopment of  countries  hinges  today 
on  their  ability  to  communicate.  Elec- 
tronics and  communications  is  the 
major  key  to  their  ability  to  develop* 
And  without  people  who  know  and 
are  interested  in  electronics  a  country 
is  seriously  hobbled.  They  need 
people  to  build  equipment—  to  install 
it  -  to  operate  it  —  to  service  ft 

Unfortunately,  in  virtually  every 
smaller   country,  the  emphasis  is  on 

Continued  on  p.  156. 
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I   insist    that  you  print   ev 


Reference  certain  letters  appearing 
in  73,  I  suspect  that  you  have  now 
achieved  the  first  genuine  break- 
through in  ham  radio  since  SSB 
arrived.  I  refer  to  comments  on  the 
October  and  November  covers,  How 
much  more  rewarding  than  a  picture 
of  an  IC,  or  some  lad  testing  his 
antenna!  1  hope  that  most  hams  (and 
their  XYL's)  can  take  a  mature  view 
of  the  forest,  as  well  as  of  the  trees. 
Don't  retreat. 

Al  Smith  WIGAA/K3ZMS 

Temple  NH 

I  have  been  getting  issues  of  73, 
CQr  and  QST  for  one  year  now,  I  have 
dumped  my  subscription  to  QST  and 
will  no  longer  purchase  CQ  at  the 
newstand.  They  just  can't  cut  it  like 
73   can.    Keep    up    the   good    work, 

Wayne. 

The  November  issue  was  fantastic.  I 
got  more  out  of  it  than  all  my  QST's 
and  CQ's  put  together.  If  the  Novem- 
ber issue  is  anything  like  what  coming 
issues  of  73  are  going  to  be  like,  I  will 
remain  a  faithful  subscriber 

Dave  WB5FWE 
Fort  Smith  AR 

After  reading  the  letter  on  Page  62, 
Dec,  72  issue,  from  Mrs.  Philip  Shera, 
I  could  only  wonder  that  if  Mr.  Shera 
was  so  puritanic,  why  did  he  not  write 
that  letter  himself?  Ho  Ho  Ho! 

Frankly  I  love  those  adulterous 
thoughts  I  get  after  viewing  your  Oct 
and  especially  Nov.  73  cover  I  I  guess 
I'm  just  another  dirty  ole  man  ham! 

You  could  send  your  73's  in  a  plain 
brown  envelope  if  you  have  a  second 
objection  to  die  covers.  You  probably 
had  only  this  one, 

Garenct1  Jones 
Saint  George  SC 

My  wife  just  saw  the  front  cover  of 
the  November  issue  of  73.  She  says 
she  don't  care  -  but  I  can't  subscribe 
to  your  magazine  NO  MORE! 

Phil  WflJHS 

I  am  in  total  agreement  with  your 
November  editorial  re  the  new  repeat 
er  rules.  By  imposing  such  unneces- 
sary restrictive  regulations  on  ama- 
teurs while  at  the  same  time  permit- 
ting  the  bedlam  that  exists  on  11 
meters,  the  commission  is  fostering 
the  same  contempt  for  its  authority 
that  made  CB  what  it  is  today. 

I  urge  all  readers  to  flood  Washing- 
ton with  support  for  your  petitions, 

John  Cable  WA4AJZ 
Raleigh  NC 


Wow!  I  wish  to  complement  you 
felters  and  gals  for  the  best  copy  of  a 
ham  magazine  I've  ever  read.  If  you 
keep  this  up,  you  are  definitely  No,  1, 
The  articles  on  gravity  and  Tesla  were 
classic.  My  XYL  loved  reading  them 
also. 

In  the  way  of  suggestion,  I  wish  to 
recommend  to  you  two  new  depart- 
ments for  classic  papers;  Entitle  them 
the  "Past  Classic"  (Tesla)  and  the 
"Future  Classic"  (Gravity).  Then  soli- 
cit articles  for  each  department. 

Best  of  luck  and  boy  am  I  glad  I 
have  a  life  subscription. 

Otto  Grupp  W9LH 

The  cover  of  your  Nov.  issue  is 
stunning;  the  issue  itself  is  outstand- 
ing. Keep  up  the  cover  and  size  of 
content.  It's  worth  it  at  a  buck  and  a 
half.  Just  great,  just  great!!! 

Miles  Cannon  K40LA 

Alliens  GA 


The  November  issue  is  terrific!  Am 
making  note  in  next  "Old  Timers 
Bulletin"  about  the  Tesla  article  - 
telling  readers  to  write  to  73  if  they 
wish  to  purchase  a  copy. 

Bruce 
The  Antique  Wireless  Association,  Inc. 

Holromh  NY 


Wayne,  you  didn't  have  to  send  me 
the  renewal  slip,  I  wouldn't  miss  an 
issue  for  a  million  bucks.  I've  tried  all 
the  major  mags,  and  I  find  yours 
better  than  calling  CQ  or  QST  in  Ham 
Radio  (hi,  hi). 

I'm  trying  to  get  my  ham  friends  to 
subscribe,  and  I've  about  got  them, 
too! 

DaveWNSGHN 

C'mon,  Wayne!  How  about  a  cen- 
terfold spread?  You  know  —  a  strip- 
ped amplifier ...  a  barefoot  transmit 
ter , . .  a  stacked  antenna  .  .  * 

Mkhael  R.  Hanna  K8UUO 

Part.tHtsOH 

Please  correct  the  spelling  of  my 
last  name.  I've  been  called  a  lot  of 
different  names,  but  your  interpreta- 
tion takes  the  cake.  The  address  label 
from  73  reads: 

WF  SWILL JR 

3824  WICKER  ST 

HIGHLAND  IN  46322 

W.  F.  Swiss,  Jr.  W9HVY 
P.S.  Keep  up  the  good  design  on  the 
magazine  covers,  especially  like  the 
October  issue* 


Re:  Gravity  Abecedarian!,  Nov,  72, 
Par,  7 

It  seems  to  me  that  Kepler  did  a  lot 
more  than  "obtain  excellent  observa- 
tional data/'  so  that  "Newton  was 
able  to  show  that  his  principle  of 
universal  gravity  did  in  fact  explain 
beautifully  the  complex  motions  of 
the  planet . . .  " 

According  to  the  Encyclopedia 
Britannica,  (ASTRONOMY!,  '54, 
Kepler's  3rd  law,  "...  being  a  neces- 
sary consequence  of  the  law  of  gravi- 
tation, must  prevail  in  every  system 
under  its  sway."  Also,  'The 
Rudoiphine  Tables  computer  by  him 
(Kepler)  from  elliptic  elements,  re- 
tained authority  for  a  century,  and 
have  in  principle  never  been  super- 
seded." Furthermore,  "...  the  im- 
portance of  Kepler's  generalizations 
was    not   fully   appreciated   until   Sir 

Isaac  Newton  made  them  the  corner- 
stone of  his  cosmic  edifice."  And 
finally,  'The  true  foundations  of  a 
mechanical  theory  of  the  heavens 
were  laid  by  Kepler's  discoveries,  and 
by  Galileo's  dynamical  demonstra- 
tions ,  ,  ,  " 

Newton's  concept  of  gravity  and  his 
concept  of  point  sources  for  gravita- 
tional forces  both  seem  to  have  been 
implied  in  Kepler's  laws.  And  Kepler 
was  the  first  to  "  .  .  ,  explain  beauti- 
fully the  complex  motions  of  the 
Planets ..."  50  years  ahead  of 
Newton.  K  is  for  Kepler! 

George  W,  FylerW9JT 
Lombard  IL 

Here   Is  some    update  information 
for  your  Repeater  Atlas- 
Please  delete  the  following  — 
Cherry  Hill  NJ  Repeater  (22/82) 
Camden  Repeater  (22/82) 
W2BHK  Repeater  (22/82) 
W2FLY  Repeater  (22/82) 
Plus  whatever  reference   to  a  22/82 
repeater  in  South  Jersey. 

Now,  where  all  this  info  came  from 
is  confusing  —  they  are  all  one  and  the 
same  machine. 

Anyhow,  a  license  has  been  re- 
ceived and  we'd  like  to  have  it  listed 
as  follows: 

WB22QG  -  South  Jersey  -  22/82  - 
open  repeater. 

For  the  record,  it  is  a  split-site 
repeater  with  an  input  at  WB2EVLTs 
QTH  in  Erial,  N.J.  (ground  elevation 
200  ft).  Equipment  is  a  4-bay  J  pole 
on  a  60  ft  fower,  GE  Progress  Line 
receiver  and  a  Motorola  T44  link 
transmitter. 

The  transmitter  is  located  3  miles 
away  in  Blenheim,  N.J.  at  an  aban- 
doned commercial  site  (with  permis- 
sion of  the  owners,  of  course!) 

Equipment  is  a  T44  Rx  and  an 
RCA  earphone.  Transmitter  at  40 
watts  to  an  Andrews  3dB  antenna  at 
130  feet,  fed  with  RG18.  (Ground 
elevation  ^  85  ft). 

Control  is  accomplished  with  a 
second  T44  receiver  on  450  MHz 
using  secode. 

Coverage  is  approximately  30 miles 
from  Exit  3  of  N.J.  Turnpike. 

Continued  on  page  156 
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Report  No.  8244,  December  21,  1972 
ACTION  IN  DOCKET  CASE 
RULES  FOR  REPEATER  STATIONS 
IN  AMATEUR  RADIO  SERVICE 
AFFIRMED  BY  FCC 


V* 


The  amendments  of  Part  97  of  the 
Amateur  radio  service  rules  adopted  in  the 
Commission's  Report  and  Order  in  Docket 
18803  (FCC  72-757,  released  September  8, 
1972),  have  been  affirmed  by  the  FCC  and 
numerous  petitions  for  reconsideration v  stay 
or  changes  have  been  denied.  The  Report 
and  Order  established  rules  for  licensing  and 
operation  of  repeater  stations  in  the  Ama- 
teur Radio  Service, 

(Repeater  stations  receive  and  automati- 
cally retransmit  the  radio  signals  of  other 
amateur  radio  stations  and  are  used  pri- 
marily to  extend  the  radiocommunication 
range  of  vehicular  and  hand-held  mobile 
stations.) 

The  majority  of  petitioners  objected  to 
the  rules  requiring  a  control  operator  to  be 
in  attendance  at  a  control  point  while  a 
repeater  station  was  in  operation  and  to  the 
placement  of  responsibility  for  proper  opera- 
tion of  the  station  on  the  control  operator- 
Seven  petitioners  requested  that  the  burden 
for  proper  use  of  repeater  stations  be  only 
on  the  user  station  operator  transmitting  on 
the  input  frequency  of  the  repeater  station 
and  that  the  rules  "limit  the  responsibility  of 
a  repeater  station  control  operator  to  pro- 
perly maintaining  the  technical  operation  of 
the  station." 

Several  petitioners  proposed  a  tone-access 
system  in  which  the  users  would  activate  the 
repeater  station  by  transmitting  a  certain 
combination  of  tones  on  the  repeater  station 
input  communication  frequency  channel* 


FREE   CATALOGfi* 


HARD* TO- FIND   PRECISION   TOOLS 


Lists  more  than  1700  items — pliers, 
tweezers,  wire  strippers,  vacuum  systems, 
relay  tools,  optical  equipment,  tool  kits 
and  cases.  Also  includes  lour  pages  of 
useful  "Tool  Tips"  to  aid  in  tool  selection. 


<Si 
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Stating  that  petitions  added  nothing  to 
the  information  considered  in  adopting  the 
Report  and  Order,  the  Commission  ex* 
plained  that  operation  of  a  repeater  station 
in  the  Amateur  Radio  Service  could  present 
unique  problems  not  comparable  to  other 
radio  service  such  as  Land  Mobile  or  Citizens 
Class  A  where  control  operators  were  not 
required  at  repeater  stations. 

In  response  to  the  tone-access  system 
proposals,  the  Commission  pointed  out  that 
a  basic  principal  of  radio  control  was  that 
there  be  a  reasonable  probability  the  remote 
station  would  not  be  activated  by  unauthor- 
ized persons,  and  the  control  operator  could 
indeed  effect  supervisory  control  of  the 
station  from  the  remote  control  point  just  as 
well  as  if  the  control  point  was  located  at 
the  station. 

Stating  that  the  ingenuity  of  amateurs 
could  eventually  "develop  the  techniques, 
technical  and  operational,"  that  would  per- 
mit the  adoption  of  rules  for  automatically 
controlled  repeater  stations  and  that  it  was 
conceivable  that  automatic  and  reliable 
means  could  be  developed  to  perform  "all  of 
the  supervisory  functions  of  repeater  station 
control  operator  under  certain  specific  con- 
ditions/' the  Commission  said  provisions  for 
automatic  contro'  **rere  not  warranted  at  this 
time. 

Action  by  the  Commission  December  20, 
1972,  by  Memorandum  Opinion  and  Order, 
Commissioners  Burch  (Chairman),  Robert  E, 
Lee?  H.  Rex  Lee,  Reid,  Wiley  and  Hooks 
with  Commissioner  Johnson  concurring  in 
the  result. 


JENSEN   TOOLS   «.ru! 

4117  H-  44th  Street,  Phoemt.  Afixono   SSQ11 


VibropleX 


ENJOY  EASY, 

RESTFUL  KEYING 

$22t95  to  $47.95 

THE  VIBROPLEX 

CO.,  INC. 

833  Broadwav. 
New  York,  NY  10003 
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3850  SOUTH  FREEWAY,  FT.  WORTH  TX  76110  -  817*926-5221 

Now  Open  in  Dallas:  2860  Walnut  Hill  Lane  -  214-358-4641 


. '  See  you  at  SAROCl 


FIRST  WITH 

FULLY 
SOLID-STATE 

TRANSCEIVERS 


UP  TO  200  WATTS 


Swan  was  the  first  to  provide  a  low  cost  single  sideband  transceiver  the  average 
ham  could  afford.  Again,  Swan  leads  the  field  with  "state-of-the-art"  concepts! 


•  No  Transmitter  Tuning 

•  Infinite  VSWR  Protection 

•  Receiver  uses  FET's,  IC's, 
and  Operational  Amplifiers 

•  IF  Derived  AGC 

•  Minimized  Front-end 
Overload,  Distortion  and 
Cross-modulation 


•  Selectable  Sideband,  80-10 
Meters 

•  Built-in  VOX 

•  Semi-CW  Break-in  and 
Monitor 

•  Noise  Blanker,  with 
Threshold  Control 

•  25  KC  Calibrator 


•   10  MHz  WWV  Receive 

Mobile  is  "First  Class!"  Operates  directly  from  12  volt  DC  requiring  less  than 
500  rna  on  receive.  Ideal  for  net  operation.  No  tune-up  necessary,  simply  dial 
the  station  and  talk! 

Compatible  AC  power  supplies  and  a  host  of  other  accessories  available  to 
provide  'Top-Of-The-Line "  fixed  station  operation.  Operating  ease  and  flexi- 
bility makes  it  a  winner  for  contests  or  rag-chewing! 


CHOICE  OF  3  MODELS: 
SWAN  SS-15, 15  watt  PEP. 
SWAN  SS-100,  100  watt  PEP. 
SWAN  SS-200,  200  watt  P.E.P..    .... 

ACCESSORIES  INCLUDE: 

SWAN  PS-10,  1 15V  AC  power  supply  for  SS-1 5/ SS-100 

SWAN  PS-aO,  1 1 5V  AC  power  supply  for 

SS-200/SS-100/SS-15 
SWAN  SS-1200,  1200  watt  PEP   Linear 

Amplifier  (tube  typo) 
SWAN  SS-208,  External  VFO 
SWAN  61  OX,  CrystaJ  Controlled  Oscillator 
SWAN  SS-16B,  Super  Selective  Filter 


S579.00 
S699.00 
$779.00 

$  89.00 

$139.00 

$209,00 
$159.00 
$  53.95 
$   79.95 


Detail  specifications  may  be  found  in 
the  New  1973  SWAN  Catalog.  Write 
for  your  FREE  copy,  today! 

Just  tQ*A  down  is  all  that  is  needed  if 
you  use  your  Swan  Credit  Service 
account  to  put  an  all  solid-state  rig  in 
your  ham  shack. 
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ELECTRONICS 


305  Airport  Road  -  Oceantide,  CA  92054 


*&-x&~* ^&**&**&~^&~*&*  *&~*<&~' '^Zr ■  *^?~'<*&~<<^Gr' <^£r. <Jjrs^r> *JZr.**&^^&r*  *Cr< *-fir*-jQr  '^r^^^*-^r* %&* 


WALLER  ELECTRONICS 
TEST  EQUIPMENT  SALES 

P.O.  Box  9913,  Chevy  Chase,  Md.  2001 5 

Telephone  301-652-0996 


The  "TESCO-PAD"  has  no 
tuned  coils  to  go  off  frequency, 
no  tuning  necessary  or  even  there! 
It's  ell  in  one  "'Black  Box  I.e." 
ready  to  go.  The  "TE5CO- PAD" 
has  a  1  second  hold-up  for  your 
transmitter,  complete  P.T.T. 
operation,  available  with  dual 
audio  output  levels,  12  or  16  tone 
combinations. 

KIT  $29.95  $34.95  Wired 

(Add    $1,00    for    16    tone    version) 
($2.00     for     dual     output    version) 


NOW  BRUTE  FORCE  IN  A  12V  BENCH  SUPPLY-  THE  WALLER  60  AMP  12 
VOLT  SUPPLY? 

A  bench  power  supply  for  mobile  equipment.  This  brute  of  a  supply  will  run  a 
mobile  rig  and  even  an  amplifier  from  1 10V  ae.  The  output  is  a  nominal  12V  dc  at 
50  amps  and  is  usable  to  a  full  60  with  a  slightly  lower  output  voltage.  The  heart  of 
this  supply  is  a  constant  voltage  transformer  rated  at  a  constant  output  of  60  amps. 
The  supply  features  built  in  voltage  and  current  metering.  The  Waller  12  volt  60 
amp  supply  is  only ,♦ . $100  in  kit  form  or  $125  wired. 


Portable  Tune  Up  Meter  with  cables  to  plug  into  Motorola,  Link,  GE,  Standard,  etc. 
This  unit  gives  you  the  meter  functions  of  the  radio  being  tested.  It  also  operates  as 
a  portable  dc  voltmeter  with  the  following  full  scale  ranges:  1.5,  5,  15,  50,  150, 
500,  1  KV  with  a  special  3  volt  range  for  GE  Progress  Line  equipment.  The  UT-1 
can  be  set  zero  center  for  discriminator  readings.  Also  featured  in  the  UT-1  is  a  field 
strength  meter.  Place  your  order  now.  Kit  form  $42,50.  Wired  $49.95,  Extra  cables 
of  your  choice  (specify  rig) •.."«. $4.00  ea. 


CALL  OR  WRITE  WALLER  NOW 
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ATTL  LOGIC  CW 


Peter  A.  Stark  K20AW 
1 96  Forest  Drive 
ML  KiscoNY  10549 


ID  GENERATOR 


An  ID  generator  is  an  important  part  of 
any  2-meter  repeater,  and  several  de- 
signs have  appeared  in  various  amateur  maga- 
zines. There  are  various  ways  of  doing  the 
job,  from  code  wheels  and  continuous  tape 
loops  to  digital  integrated  circuits.  We  de- 
cided recently  to  design  our  own  version, 
based  on  a  digital  IC  identifier  written  up  by 
W7PUG  in  73  in  September  1 970. 

This  design  improves  on  the  original 
W7PUG  design  in  several  ways.  It  uses 
readily  available  TTL  integrated  circuits, 
instead  of  the  older  RTL  circuitry.  It  is  built 
on  a  single-sided  printed  circuit  board  rather 
than  the  double-sided  one  required  for  the 
older  design.  But  most  important,  it  uses  a 
simple  32-position  diode  matrix  for  storing 
the  call,  and  does  not  require  the  knowledge 
of  Karnaugh  maps  or  any  other  fancy 
techniques  to  decide  where  to  put  the 
diodes.  And  it  is  completely  compatible  with 


The  ID  generator  described  in  this 
article  is  part  of  a  solid  state  repeater 
control  system,  the  second  half  of 
which   will  be  presented  next  month. 
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Fig.  1  -  CW  iden  tifier. 
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Fig,  2.  LD.  parts  layout  board  shown  foU  side  up  (full  size). 

potential.  Pin  1  of  each  JC  is  identified  with  a  dot. 


The  edge  of  the  board  is  at  ground 
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our   all-solid-state    repeater   control,   which 
will  appear  in  an  upcoming  article. 

Figure  I  shows  the  complete  logic  dia- 
gram of  our  unit.  Two  gates  in  1C1,  in  the 
upper  left  corner,  oscillate  and  provide  the 
clock  for  the  system.  IC2  is  the  character 
generator  which  controls  the  length  of  dots 
and  dashes.  A  dot  is  exactly  one  clock 
interval,  while  a  dash  (or  a  blank)  is  exactly 
three  clock  intervals.  After  each  dot,  dash, 
or  blank,  a  pulse  is  sent  to  IC3  which,  along 
with  a  flip-flop  in  1C4,  forms  a  divide-by-32 
counter;  The  second  flip-flop  in  IC4  is  the 
start-stop  flip-flop. 


The  output  of  the  divide-by-32  counter  is 
sent  to  two  special  purpose  MSI  ICs,  IC5 
and  1C6-  These  are  called  four-line-to-six- 
teen-iine  decoders.  Each  of  these  two  IC's 
gets  the  four  outputs  from  IC3,  and  one 
output  from  IC4.  The  two  ICs  together 
provide  a  total  of  32  output  lines  which  are 
used  to  scan  the  diode  matrix,  In  normal 
operation,  3  1  of  these  lines  are  high  (near  +5 
volts)  and  only  one  is  near  ground.  When  the 
ID  starts  to  generate  the  identification,  the 
ground  moves  from  pin  to  pin,  starting  with 
pin  1  of  ICS  and  moving  down  the  line, 
finally  winding  up  at  pin  17  of  IC6. 


The  upper  third 
of  the  circuit 
board  at  the 
righ  t  contains 
the  LD.  genera- 
tor that  is  de- 
scribed in  this  ar- 
ticle. The  lower 
portion  is  the 
power  supply 
and  the  repeater 
control  circuitry 
that  wiii  be  de- 
scribed next 
month. 
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Fig.  3,  Identifier  board  layout  (80%  actual  size). 


To  program  the  diode  matrix  for  a  call, 
we  separate  the  call  into  32  dots*  dashes,  and 
letter-spaces  (called  blanks).  With  simple 
calls  having  K  or  W  prefixes  we  generally 
have  enough  room  to  include  a  DE  in  front 
of  the  call:  with  a  WA  or  WB  call  you  will 
have  to  skip  the  DE.  Then  we  number  the 
dots,  dashes,  and  blanks  with  numbers  from 
1  to  32,  which  assigns  them  to  a  specific 
position  on  the  matrix.  For  every  dot  we 
place  a  diode  from  the  corresponding  1C 
output  to  the  dot  line;  for  every  blank  we 
connect  the  diode  to  the  blank  line;  and  for 
a  dash  we  put  in  no  diode.  As  shown  in  Fig. 
1 ,  the  cathode  side  of  the  diode  goes  toward 
the  decoder  IC.  You  should  use  only  germa- 
nium diodes  here  because  we  need  a  low 
voltage  drop  when  the  diode  is  on.  Figure  1 
shows  the  typical  diode  placement  for  gener- 
ating DE  K20AW.  Incidentally,  if  the  call 
requires  fewer  than  32  positions,  you  will 
have  to  add  blanks  to  stretch  it  out  to  32 
counts.  It's  better  to  add  them  at  the 
beginning  than  the  end,  since  this  gives  the 

* 

transmitter  time  to  come  up  before  the  code 
starts- 

To  use  the  ID  you  will  need  to  make  five 
external  connections.  The  ID  needs  +5  volts 
regulated  within  5%,  at  several  hundred 
milliamperes  and  a  good  ground  to  the  rest 
of  your  repeater  control.  To  start  the  ID 
connect  +5  volts  (a  digital  1  signal)  to  the 
start  line  (labeled  S  on  the  board).  Output 


keying  appears  on  the  K  line  and  is  inver- 
ted -  thai  is,  this  line  is  normally  at  +5  volts 
or  so  and  switches  down  to  ground  when 
generating  a  dot  or  dash.  The  H  output 
(hold)  is  normally  grounded,  and  switches  to 
+5  volts  during  the  generation  of  the  ID. 
Except  for  the  K  output,  the  other  control 
signals  operate  the  same  as  those  in  the 
W7PUG  ID  mentioned  earlier.  If  you  need 
complete  compatibility,  it  is  easy  to  add  a 
transistor  inverter  to  the  K  line  to  invert  it 
back. 

The  entire  ID  generator  fits  on  a  single- 
sided  PC  board  about  3x7  in.  The  board 
layout  is  shown  in  Fig.  3,  and  the  parts 
placement  is  shown  in  Fig.  2.  Speed  of  the 
ID  is  controlled  by  the  1 00  /iF  capacitor:  the 
value  shown  generates  code  at  about  5  wpm. 
To  speed  up  the  ID  make  the  capacitor 
smaller.  The  five  0.01  jLtF  capacitors  are  disk 
ceramics  which  bypass  the  +5V  line  to 
ground.  Etched  boards  and  parts  kits  are 
available  from  Circuit  Specialists,  P.O.  Box 
3047,  Scottsdale,  Arizona  85257. 

In  an  upcoming  article  (soon!)  we  will 
present  a  complete  solid-state  repeater  con- 
trol, with  ID  timer,  time-out  timer*  tone 
burst  or  PL  latch,  COR,  and  all  the  other 
necessities  to  make  a  complete  package.  The 
control  fits  on  a  7  x  7  in.  PC  board. 
Alternatively,  the  control  and  ID  can  be 
built  together  as  a  complete  package  on  one 
7x  10  in.  board.  .  .  X20AW 
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A.  Prose  Walker,  Chief 
Amateur  and  Citizens  Division 
Federal  Communications  Commission 


THE  EVOLUTION 


SPECTRUM 


Mr,  Walker  made  the  following 
address  at  the  63rd  Anniversary  Ban- 
quet of  The  Radio  Cfub  of  America, 
inc.,  hefd  in  New  York  City  on 
November  //,  1972: 

Choosing  a  subject  for  tonight  was 
not  easy,  I  knew  that  the  total  ex- 
pertise of  all  of  you  represents  a  great 
amount  of  knowfedge  and  experience, 
accumulated  over  a  long  time.  When 
one  is  called  upon  to  speak  before  his 
peers,  he  is  usually  expected  either  to 
entertain  or  educate  them.  Those  of 
you  who  know  me,  know  that  I'm  not 
a  comedian  ,  . ,  at  least  intentionally. 
Although  I  have  been  involved  in  the 
allocation  of  the  radio  spectrum  for 
more  than  25  years,  the  aggregate  of 
your  experience  so  far  outweighs  mine 
that  I  seriously  doubt  1  shall  educate 
you.  If  I'm  fortunate,  many  of  you 
will  have  forgotten  some  of  the  details 
I  shall  recall  to  your  mind. 


"The  technique  uti- 
lized to  get  a  clear  chan- 
nel  (when  diplomacy 
failed)  was  merely  to  lay 
a  book  on  the  telegraph 
key  so   that   no  one  else 

w 

could   hear  any  other  sig- 
nals." 

Evolution,  by  definition,  involves 
change  regardless  of  what  is  being 
considered.  Change  takes  place  at 
some  rate,  or  velocity.  Considering  the 
time  span  from  the  birth  of  Christ, 
knowledge  in  the  world  did  not 
double  until  1750;  the  next  doubling 
by  1900;  the  third  by  1950  and  the 
fourth  by  1960.  I'm  not  sure  whether 
the  fifth  has  yet  occurred  but  pro- 
bably so.  If  one  consider  man's  exis- 
tence to  be  50,000  years,  that  would 
represent  about  800  average  life-spans. 
That  many  people  could  theoretically 
cover  that  period;  about  as  many  as 
could  have  attended  this  banquet  to- 
night 

Of  those  800  people  650  would 
have  spent  their  lives  in  caves,  or 
something  worse; 

Of  those  800  people  only  the  last 
70  had  any  effective  means  of 
communicating  with  each  other; 
Of  those  800  people,  only  the  last 
six  ever  saw  a  printed  word  or 
could  measure  heat  and  cold; 
Only  the  last  four  were  able  to 
.measure  time  with   any  precision. 


MANAGEMENT 


Almost  everything  that  makes  up 
our  world  was  invented  during  the 
life  span  of  the  800th  person; 
And    more   technological   progress 
will  be  made  during  the  life  of  the 
801st  person,  than  during  the  en- 
tire lifetimes  of  the  previous  800. 
Spectrum  Management  has  existed 
ever    since    we    learned    to    transmit 
information  by  means  of  electromag- 
netic waves.  In  understandable  terms, 
it   means  reconciling  in  the  best  pos- 
sible way  the  desired  uses  of  the  radio 
spectrum      Initially     it    was     rather 
simple,  as  viewed  from  our  vantage 
point   of  hindsight   But  most  things 
are  that  way.  The  usable  radio  spec- 
trum has  changed  over  the  years  from 
the     first     transmission     across     the 
Atlantic   in    1901    on  328  kHz   (915 
meters),   to   the   present  complex  of 
usable  radio  frequencies  now  extend- 
ing up  to  275r000  MHz,  not  including 
laser  optical  systems  in  use,  and  some 
other  "electric"  waves  about  which 
we  know  comparatively  little.  Conse- 
quently, the  difficulty  of  the  task  of 
administering   the  spectrum    has   in- 
creased  immensely  since  men  began 
useing  wireless  waves. 

Probably  the  very  first  attempt  at 
spectrum  management  occurred  be- 
cause the  extremely  wide  bandwidth 
of  early  spark  transmitters  would 
blanket  everything  on  any  frequency 
within  a  hundred  miles  or  more  of  the 
transmitter,  The  technique  utilized  to 
get  a  clear  channel  (when  diplomacy 
failed)  was  merely  to  lay  a  book  on 
the  telegraph  key  so  that  no  one  else 
could  hear  any  other  signals.  But  a 
succession  of  disasters  at  sea,  culmi- 
nating with  the  loss  of  the  Titanic  in 
April  1912,  brought  forcefully  to 
mind  that  such  a  technique  was  not 
realty  useful  as  a  spectrum  manage- 
ment tool. 

It  was  1903  when  Prince  Heinrich  of 
Prussia,  enroute  home  from  a  visit  to 
America,  tried  to  send  a  courtesy 
message  to  President  Theodore 
Roosevelt,  He  was  refused  service  be- 
cause the  apparatus  on  board  ship  was 
of  a  different  make  than  that  of  the 
shore  station.  That  incident  led  to  the 
first  real  attempt  to  manage  the  spec- 
trum at  the  Berlin  Conference  of 
1906,  which  was  attended  by  repre- 


sentatives of  29  countries,  The  princi- 
pal issues  were,  understandably, 

obligatory  communications  regard- 
less of  the  manufacturer  of  the 
equipment; 

allocation  of  frequencies  for  public 
correspondence  and  maritime  ser 
vices, 

and  agreement  on  the  use  of  "S  0 
S"  as  the  distress  signal. 
Their  discussions  must  have  been 
totally  foreign  to  the  modern  concept 
of  spectrum  management  which  is 
judged  by  the  criteria  of  bandwidth 
and  signal-to-noise  ratio  required  to 
transmit  information  at  a  given  capa- 
city in  bits/second, 


it 


When  nations  next 
met  in  Washington  in 
1 927  .  .  .  the  frequency 
spectrum  had  been  exten- 
ded into  the  Aort  waves 
above  3000  kHz  pri- 
marily through  the  ef- 
forts of  radio  amateurs 
who  had  been  denied  the 
use  of  other  Frequencies/' 


By  1912  progress  in  wireless  com- 
munication had  progressed  to  479 
coast  stations  and  2752  ship  stations 
of  which  1964  were  open  to  public 
correspondence.  These  developments 
lead  to  the  next  radio  conference  in 
London  in  1912,  where  three  new 
services  came  into  being;  radio 
beacons,  weather  reports,  and  time 
signals,  with  frequency  bands  allo- 
cated to  each.  Such  was  the  state  of 
affairs  in  wireless  at  the  beginning  of 
WW- 1  in  1914.  When  nations  next  met 
in  Washington  in  1927,  three  impor- 
tant scientific  advances  had  been 
made  in  the  field  of  radio; 

broadcasting  of  radio  programs  had 
commenced; 

radio  sets  had  been  installed  in 
aircraft;  and 

the  frequency  spectrum  had  been 
extended  into  the  -short  waves 
above  3000  kHz  primarily  through 
the  efforts  of  radio  amateurs  who 
had  been  denied  the  use  of  other 
frequencies. 

Many  of  you  in  this  room  remem- 
ber the  thrills  of  those  days  when  you 
finally  got  a  UV200  or  201,  a  210  or  a 
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203,  to  oscillate  on  roughly  200  or  80 
meters,  or  if  you  were  lucky,  on  40 
meters;  building  your  own  chemical 
rectifier  and  filter,  and  gazing  in  awe 
at  the  Roller  Smith  hot  wire  ammeter 
(Model  No.  HWA-1041),  which  was 
absolutely  necessary  to  measure  your 
"radiation." 


H\  1932,  'broad 
casting  had  expanded  in- 
lo  ihe  short  wave*,  a*  dad 
also  commert  ial  interest* 
ami  ^ivi'innti'iil  st a  I  ions 
wllirh  hn!  '-irti  tilt-  light* 
uncovered   I » v    radio  atna- 

■ 

tears     in     their     e\peri 
enre- 


Herbert  Hoover  was  chairman  of 
that  1927  conference,  and  a  most 
revolutionary  procedure  was  adopted 
to  use  the  English  language  as  well  as 
French,  the  traditional  language  of 
diplomacy.  However,  all  delegates 
were  cautioned  to  "use  the  privilege 
with  discretion!"  This  was  the  begin- 
ning of  the  establishment  of  the  of- 
ficial languages  of  the  ITU  which  now 
are  English,  French,  and  Spanish,  with 
Russian  and  Chinese  also  included  as 
working  languages.  In  cases  of  dispute, 
the  French  text  is  still  considered  the 
official  version.  The  work  of  the  1927 
conference  was  so  exhausting  (it  had 
nearly  2000  proposals  before  it)  that 
it  took  what  has  proven  to  be  a  most 
important  step  in  establishing  a  Con- 
sultative Committee  which  has  with- 
stood the  test  of  time  and  is  now 
known  as  the  C.C.I.R.  (from  the 
French  version  of  the  title). 

The  usable  frequency  spectrum  as 
then  understood  extended  from  10 
kHz  to  60,000  kHz  and  the  real 
difficulties  of  spectrum  management 
had  begun.  After  a  table  of  frequency 
allocation  was  drawn  up, 

how    should    the    rights    of   con- 
flicting parties  be  settled?  . ,  , 
•  •  •  If  a  station  changed  frequency 
or  a  new  station  started  up  which 
caused  interference,  which  station 
had  priority? 
After  lengthy  discussions  it  was  con- 
cluded that  there  was  no  possible  way 
in  practice  to  make  adherence  to  the 
table  of  allocations  obligatory.  That 
principle   is   still   true  today   as  evi- 
denced by  the  numerous  reservations 
taken  by  many  countries  in  the  pre- 
sent International  Radio  Regulations, 
and  the  many  transmissions  which  do 
not  coincide  with  the  Table  of  Alloca- 
tions. 

The  period  from  1932  up  to  the 
beginning  of  WW-II,  encompassed  two 
international  conferences  at  Madrid 
and  Cairo  where  additional  scientific 
developments  were  taken  into  ac- 
count. 


1}  broadcasting  had  expanded  into 
the  short  waves,  as  had  also  com 
mercial  interests  and  government 
stations  which  had  "seen  the  light" 
uncovered  by  radio  amateurs  in 
their  experiences; 

2)  by  1934  there  was  a  kind  of 
radar  in  existence,  and 

3)  in  1936  the  BBC  in  London  was 
broadcasting  a  "high  definition" 
television  service  using  180  lines, 
which  had  been  received  on  this 
side  of  the  Atlantic. 

During  these  early  days  after  broad- 
casting became  established,  the  por- 
tion of  the  spectrum  which  gave  most 
difficulty  to  allocation  people  was 
from  150-1500  kHz.  Little  did  they 
know  what  was  to  be  the  future  of 
medium  frequencies,  later  known  as 
the  standard  broadcast  band.  As  sta- 
tions became  more  numerous,  ways 
were  sought  to  enable  them  to  operate 
without  causing  undue  mutual  inter* 
ference.  One  of  the  applicable  tech- 
niques  developed  was  the  directional 
antenna,  using  vertical  radiating 
elements  with  spacing,  phrasing  and 
current  ratios  adjusted  to  produce  the 
desired  radiation  fields  in  the  wanted 
directions.  The  beginning  of  an  era  of 
consulting  engineering  was  introduced 
by  the  installation  in  1940  of  such  an 
antenna  at  WFLA  in  Tampa,  Florida 
by  the  late  FCC  Commissioner  T,  A. 
M.  Craven  and  Raymond  Wilmotte, 
Since  that  time,  the  allocation,  or 
assignment,  of  stations  in  the  standard 
broadcast  band  has  been  on  an  en- 
gineering basis,  with  complicated 
directional  arrays  now  in  use  by 
roughly  2500  AM  broadcasting  sta* 
tions  in  this  country. 

Almost  as  soon  as  we  realized  that 
frequency  congestion  would  become  a 
future  problem,  we  found  the  world 
engaged  in  another  World  War.  In  all 
countries  involved  in  the  scene  of  the 
struggle,  terrible  destruction  of  tele- 
communication facilities  took  place. 
Suffice  to  say  that  in  France  alone: 

54,000    miles   of   overhead    wires 

were  down; 

60  relay  stations  were  destroyed; 

30   crties   had    their  underground 

cables  cut; 

110  telegraph  offices  lay  in  ruins; 

50    submarine    cables    had    been 

severed; 

and    of    the    original    42    French 

national  broadcasting  transmitters, 

only  four  were  usable  at  the  end  of 

the  war. 

Wars  are  waste,  however  much  they 
accelerate  technological  progress. 
During  WW- 1 1  more  technical  develop- 
ments were  made  than  in  the  entire 
previous  history  of  tele- 
communication  .  .  ,  which  laid  the 
base  for  everything  that  has  occurred 
in  spectrum  management  since  that 
time. 


Following    the  war,   the    Big    Five 
powers    met    in    Moscow    to    discuss 
preparation  for  the  next  international 
telecommunication  conference  which 
had    been    recognized   as   absolutely 
essential  to  avoid  utter  chaos  in  peace- 
ful   applications  of  war-time  develop- 
ments.   Only    the    United    States  was 
relatively  unscathed  by  the  war;  and 
characteristically,  we   desired   to  use 
this    advantage    for    the    benefit    of 
others.  This  led  to  the  World  Adminis- 
trative   Radio  Conference,  the  Pleni- 
potentiary Conference,  and  the  first 
of  a  series  of  High  Frequency  Broad- 
cast Conferences  in  1947  at  Atlantic 
City*  Six  hundred  delegates  from  76 
countries   attended   to   the   post-war 
problems    of   the   spectrum,   not  en- 
tirely aware  of  the  tremendous  added 
burdens  to  come  into  the  scene  with 
post-war    developments    and   applica- 
tions in  the  regions  of  VHF,  UHF  and 
SHF.   Television  was  stilt  an  experi 
ment   on    VHF,    but  wartime    radar 
techniques  brought  it  into  clear  focus 
shortly   after   the  end   of  hostilities. 
Fortunately  for  the  United  States,  our 
government  had   recognized   the   im- 
pending spectrum  utilization,  and  as 
early  as  1944—45  before  the  war  had 
ended,  called  General  Allocation  .hear- 
ings on  uses  of  the  spectrum.  This  set 
the  stage  for  the  United  States  posi- 
tion at  the  Atlantic  City  WARC. 


"During  WWII  more 
technical  developments 
were  made  than  in  the 
entire  previous  history  of 
I  el  ei-oimriLi nidation 


The  significant  problem  of  the 
post-war  years,  which  still  has  not 
been  solved,  relates  to  international 
standards  for  television,  At  Atlantic 
City  in  1947,  delegates  were  un- 
worried  about  the  allocation  of  the 
spectrum  from  about  30  MHz  to  10.5 
GHz.  They  concluded  that  it  could  be 
allocated  to  radar,  television,  FM 
broadcasting  and  a  few  other  "rela- 
tively minor  services/  What  can  hap- 
pen even  with  considerable  inter- 
national liaison  in  our  present  world 
of  telecommunication  is  typified  by 
present  television  standards  in  use 
throughout  the  world.  In  the  United 
Kingdom  they  use  405  lines  on  VHF, 
but  on  UHF  they  use  the  CCIR 
standard  of  625  lines.  In  the  United 
States  we  established  our  system  using 
525  lines,  and  the  French  use  819 
lines-  This  perhaps  wasn't  so  bad, 
although  annoying,  until  along  came 
color  television.  No  other  subject  ever 
elicited  such  acrimonious  debate 
among  IT,U.  delegates  as  the  subject 
of  color  television  standards  at  meet- 
ings in  Vienna  in   1965  and  Oslo  in 
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1966.  We  had  the  NTSC  simultaneous 
color  system;  the  French  had  their 
SECAM  systems;  Germany  introduced 
the  PAL  system  and  Austria  came  up 
with  what  was  called  QUAIVL 

Some  witty  delegate  coined  some 
humorous  descriptions  for  these  sys 
terns  which  you  might  enjoy: 

NTSC  -  Never  Twice  the  Same 
Coior 

SECAM  -  System  Elegante  Contre 
L'AJIemagne 

PAL  — Pay  for  Additional  Luxury 
QUAM  -  Quick  Austrian  Modifica- 
tion 

So  we  not  only  have  four  different 
line  standards  but  also  different  syfr 
terns  for  encoding  and  transmitting 
color  pictures.  Fortunately  the  four 
mentioned  (actually  there  were  more) 
have  been  pared  down  to  three.  Every 
time  you  see  a  satellite  picture  coming 
from  the  European  area,  remember  it 
had  to  start  out  with  a  different  line 
scanning  standard  as  well  as  a  differ- 
ent color  encoding  system,  and  go 
through  a  standards  converter  in  order 
for  it  to  be  seen  on  your  color 
television  set.  I  often  marvel  at  the 
preservation  of  quality  considering 
everything  that  has  to  be  done.  We 
have  learned  that  spectrum  manage- 
ment  becomes  dependent  on  technical 
standards.  As  you  look  at  the  various 
TV  systems  in  use  throughout  the 
world  we  find  great  variations  in  such 
important  parameters  as  channel 
width,  spacing  between  sound  and 
video  carriers,  width  and  attenuation 
of  the  vestigial  sideband,  type  and 
polarity  of  modulation,  ad  infinitum. 
I  mention  these  aspects  only  as  ex- 
amples of  factors  taken  fnto  account 
in  considering  how  to  use  the  spec- 
trum  Other  examples  could  practi- 
cally fill  a  book,  and  still  relate  to 
only  technical  aspects. 


"Bv  1980  it  has  been 
predicted  that  the  Ama- 
teur population  of  the 
world  will  be  between  six 
and  eighl  hundred  thous- 


an 


d." 


Probably  1  should  have  stated  in i 
tially  that  any  attempt  to  compre- 
hensively cover  this  subject  would 
require  much  longer  than  you  would 
like  to  listen.  At  this  point  we  have 
progressed  beyond  WW-ll  and  the 
technological  revolution  has  just  be- 
gun. You  realize,  I  know,  that  any 
agency  of  the  government  which  uses 
frequencies  (and  most  of  them  do)  has 
a  group  of  spectrum  managers  over- 
seeing their  requirements.  No  agency 
can  act  alone  in  this  field  because  of 
the  interaction  among  the  various  uses 
of  the  spectrum.  So  there  is  a  group  of 
government  spectrum  managers  called 


the  Interdepartment  Radio  Advisory 
Committee  (IRAQ,  which  has  existed 
since  1922  by  various  names.  The 
broad  main  charter  of  this  group  is  to 
take  care  of  the  frequency  require- 
ments  of  each  agency  of  the  govern- 
ment.  The  FCC  is  a  liaison  member, 
because  its  responsibility  is  to  the 
civilian  uses  of  radio,  and  therefore 
close  coordination  is  required. 

The  IRAC  has  a  membership  of  16 
departments  or  agencies,  and  three 
permanent  subcommittees;  Frequency 
Assignment,  Spectrum  Planning  and 
Technical  The  IRAC  and  its  subconv 
mittees  are  chaired  by  officials  of  the 
Office  of  Telecommunications  Policy, 
whose  Director  is  Dr.  Clay  T« 
Whitehead,  The  magnitude  of  the 
government's  use  of  the  spectrum 
almost  staggers  one's  imagination.  The 
dollar  investment  is  over  S50  billion; 
millions  of  transmitters  are  operating 
daily;  government  frequency  assign- 
ments amount  to  about  120,000  and 
the  number  of  governmental  missions 
depending  on  radio  is  incalculable.  No 
wonder  such  a  group  is  required  to 
exercise  the  President's  responsibility 
in  this  area  of  spectrum  management. 

Although  there  are  thousands  of 
worthy  post-war  developments,  I 
would  choose  the  satellite  as  the  one 
which  will  remain  the  oustanding 
example  of  technology  covering  a 
wide  variety  of  fields.  Satellite  com- 
munication became  a  reality  on  July 
10,  1962,  a  short  ten  years  ago. 
TELSTAR  I  was  designed  and  built  by 
Bell  Laboratories  and  launched  by 
NASA  in  just  18  months.  Its  impact  is 
still  being  felt  throughout  the  world. 
Congress  created  the  Communications 
Satellite  Corporation  three  months 
after  TELSTAR,  and  the  international 
consortium  known  as  INTELSAT  now 
numbers  82  nations  as  members. 

The  evolution  of  international  com- 
munications has  proceeded  rapidly 
through  increased  utilization  of  both 
cables  and  satellites.  The  INTELSAT 
system,  now  in  fourth  generation 
satellites,  has  increased  its  tech- 
nological capacity  from  240  voice 
circuits  for  INTELSAT  I  to  9000  such 
circuits  in  INTELSAT  IV  in  the  spot- 
beam  mode,  or  12  TV  channels,  or 
various  combinations  depending  on 
modes,  emissions  and  radiation  con- 
figurations. In  1965  we  had  only  two 
point  coverage  over  the  Atlantic  basin 
in  the  northern  hemisphere,  whereas 
today  several  satellites  provide  practi- 
cally total  coverage  in  the  Atlantic, 
Pacific  and  Indian  Ocean  basins  with 
more  than  80  antennas  at  64  earth 
stations  in  49  countries.  Technological 
investigations  now  under  way  indicate 
that  whenever  traffic  volume  justifies 
it,  a  new  generation  of  satellites  can 
be  provided  during  the  late  1970's 
capable  of  providing  20,000  to  30,000 


voice  circuits  with  a  maximum  degree 
of  redundancy  to  achieve  the  highest 
standards  of  reliability  and  useful  life- 
time. Although  evolution  of  cable 
capcity  is  not  so  dramatic  as  that  of 
satellites,  it  has  increased  from  36 
voice  channels  in  the  first  cable 
authorized,  to  current  and  planned 
capcities  of  three  thousand  such  chan- 
nels or  even  higher,  per  cable.  We  now 
have  cable  connections  from  the 
United  States  to  Europe  via  TAT-1 
through  5,  to  Bermuda,  Puerto  Rico, 
Virgin  Islands,  Jamaica,  Panama, 
Cuba,  Hawaii,  Japan,  Hong  Kong, 
Philippines  and  southeast  Asia  on  to 
Australia, 


"Frequencies  allocated 
to  Amateur-  hate  been 
gradual  h  whittled  away 
over  the  years,  rather 
I  h  an  increased  .  .  .  they 
will  desperately  need  ad- 
ditional spectrum  space 
in  the  3-30  MHz  area/' 


Every  service  concerned  with  long 
distance  and  international  communi- 
cation has  felt  the  impact  of  these 
achievements.  Work  in  the  CCIR,  re- 
cent ITU  conferences,  and  pro- 
ceedings before  the  FCC  emphasize 
that  communications  handled  by  the 
Fixed,  Aeronautical  and  Maritime  Ser- 
vices are  either  in  process  of  transition 
now  or  are  being  planned  for  satellites 
in  the  near  future.  What  happens  to 
the  HF  spectrum  which  is  currently 
allocated  to  these  services?  Well,  ob- 
viously it  will  not  mean  a  complete 
reduction  of  their  HF  spectrum  alloca- 
tion, because  there  will  be  a  number 
of  countries  throughout  the  world 
without  cable  terminals  and  satellite 
earth  stations.  Such  a  major  evolu- 
tionary development  in  communi- 
cations makes  it  obvious  that  we  must 
reexamine  the  utilization  of  the  high 
frequency  spectrum.  The  last  over-all 
allocation  from  3—30  MHz  was  in 
1959  before  we  had  a  satellite  system 
and  prior  to  current  cable  expansion. 
Undoubtedly,  new  services  and  several 
old  ones  will  clamor  for  more  spec- 
trum space. 

The  High  Frequency  Broadcast  Ser- 
vice now  assigns  stations  every  5  kHz, 
utilizing  geographic  sharing,  time  shar- 
ing, highly  directional  antennas,  and 
restriction  of  maximum  modulating 
frequencies  to  6400  Hz.  They  will 
want  more  bands;  something  like  ten, 
probably  500  kHz  wide.  By  1980  it 
has  been  predicted  that  the  Amateur 
population  of  the  world  will  be  be- 
tween six  and  eight  hundred 
thousand.  Frequencies  allocated  to 
Amateurs  have  been  gradually 
whittled  away  over  the  years,  rather 
than    increased,    as   with    most   other 
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services;  and  if  the  prediction  of  their 
numbers  should  come  even  close  to 
being  true,  they  will  desperately  need 
additional  spectrum  space  in  the  3-30 
MHz  area.  Large  areas  of  the  spectrum 
must  not  be  pre-empted  by  stations 
moving  into  unoccupied  regions  of  the 
spectrum  in  a  haphazard  manner. 
(Some  of  this  is  currently  taking 
place).  That  will  only  make  the  future 
administration  of  the  spectrum  more 
difficult  In  my  opinion,  a  study  of 
the  reallocation  of  the  HF  spectrum 
will  be  inevitable.  Services  which  have 
major  blocks  of  HF  spectrum  alloca- 
ted to  them  and  which  are  going  to 
cables  and  satellites  with  their  traffic, 
will  receive  close  scrutiny  by  the 
world's  spectrum  managers. 

What  does  this  mean  to  spectrum 
management?  Well,  In  1971  it  meant  a 
World  Administrative  Radio  Con- 
ference specifcally  dealing  with  Space 
Telecommunication.  Allocators  now 
must  think  in  new  terms  which  ten 
years  ago  would  have  been  foreign  to 
their  vocabulary  except  in  specialized 
areas  of  communication.  They  now 
must  deal  with 

progagation  effects  on  earth-space 
transmissions  instead  of  just  the 
usual  phenomena  of  F2  layer  trans- 
mission, ducting,  sporadic  E,  etc.; 
the  atmosphere  "window"  through 
which  signals  pass  without  undue 
absorption; 

Signal  levels  in  terms  of  dBW/m2 
of   power  flux  density   instead  of 
signal  strength  in  ^v/rn; 
angle  of  elevation; 
refraction  phenomena; 
scintillation  and  scatter; 
Dopper  and  Faraday  effects; 
station  keeping  of  the  satellite; 
interference  from  the  sunr  and 
echoes,   noise   temperature  of  the 
receiving   system,    and    a   host  of 
Others  too  numerous  to  list. 
All   problems   of  spectrum  utiliza- 
tion are  certainly  not  solved  because 
we  have  a  satellite  system.  The  tre- 
mendous    requirements     for    mobile 
communications    by     the     countless 
users  in  the  various  Land-Mobile  Ser- 
vices have  led  to  extreme  pressures  on 
desirable  regions  of  the  VHF  and  UHF 
spectrum  Although  frequency  sharing 

has  existed  for  years,  our  parochial 
system  of  frequency  allocation  has 
been  by  the  block  method.  Within 
each  allocated  block,  station  assign- 
ments in  particular  services  are  made. 
But  Land-Mobile  needs  more  spec- 
trum, which  has  been  the  subject  of 
numerous  papers,  hearings,  discus- 
sions, arguments  and  controversies 
over  the  past  several  years.  Land- 
Mobile  stations  are  now  sharing  cer- 
tain of  the  UHF  television  channels 
under  specified  conditions.  Still  the 
growth  continues  and  the  squeeze  on 
the  spectrum   has  resulted  in  an  at- 


"  Perhaps     certain     of 

tht*sf  utiMHUi  radiations 
Hill  be  discovered  to  tw 
(he  ralahsl  tthicli  *ill 
enable  people  lo  com- 
municate rcliahh  by 
thought  transmission." 


tempt  to  bring  modem  technology 
into  the  Land-Mobile  frequency 
management  process, 

No  doubt  many  of  you  know  about 

the    spectrum     management     project 
which  the  Commission  is  now  imple- 
menting in  Chicago.  This  probram  will 
require  building  and  maintenace  of  a 
complete  administratige  and  technical 
data  base  containing  the  records  of  all 
the  licenses  within  a  particular  area. 
That  data  will  be  used  as  the  FCC's 
automated  record  of  the  licenses,  and 
will  provide  the  engineering  environ- 
ment to  enable  making  more  optimum 
frequency     assignments.     The     data 
bank  will  contain  not  only  data  from 
the  Application  Form  425,  but  also 
inputs  from  monitoring  observations. 
There  are  differences  of  opinion  as  to 
whether    sufficient    benefits  can    be 
derived    from    such    an    endeavor  to 
make  the  result  positive  in  terms  of 
cost-effectiveness.  It  requires  consider- 
able money  to  conduct  such  an  opera- 
tion.  No   one   can   predict  yet  with 
much  reliability  just  how  much  more 
spectrum  utilization  can  be  obtained 
by  these  methods,  nor  at  what  cost 
per  application  or  channel  assignment. 
Only  time  will  tell.  For  administrative* 
purposes,  plans  and  budgets  are  being 
prepared    for    extending   the   project 
into  the  other  areas  of  the  country. 
Regardless  of  which  side  of  the  fence 
one  may  be  inclined  respecting  this 
project,    it  is  an  attempt  to  utilize 
modern  techniques  involving  magneti- 
cally stored  data  and  a  computer  to 
improve   the   use   which   can   be   ob- 
tained   from   one  area  of  the   radio 
spectrum.    It   is   a   step   in   the   right 
direction  toward  making  a  more  effec- 
tive    value     judgment    of    spectrum 
management.  Its  evaluation  is  awaited 
with  interest. 

There  are  always  competing  claims 
on  the  spectrum.  There  are  five 
usually  applied  criteria  in  determining 
priority  of  use: 

1.  Inability  to  use  wirelines  or 
other  substitutes  for  radio; 

2.  Contribution  to  maintaining 
safety  of  life  and  property; 

3.  The  number  of  people  who 
would  benefit; 

4.  The  demands  of  the  public  for 
the  output  of  the  service,  and 

5.  The  technical  suitability  of  the 
spectrum  requ  rested  for  the  re- 
quirements of  the  service, 


When  all  is  said  and  done,  and  we 
have  every  transmitter  on  the  right 
frequency  operating  in  the  best  inter- 
ests of  its  users,  we  have  a  lot  of 
electromagnetic  energy  wafting 
around  throughout  the  area  here  on 
earth  where  people  live.  You  can't  see 
it,  but  do  you  wonder  if  there  are  any 
effects  on  humans  from  all  this  elec- 
tromagnetic energy  to  which  we  are 
all  subjected?  Is  there  any  relationship 
between  the  known  forms  of  radiation 
and  those  "waves"  about  which  we 
know  so  little?  There  are  some 
measurable  side-effects  of  electro- 
magnetic radiations: 

At  700  Hz  we  can  produce  electri- 
cal anesthesia; 

Certain  components  of  living  cells 
in  people  are  resonant  in  the  aura! 
and  television  broadcasting  bands; 
We  know  that  ants  will  align  their 
antennae  parallel  to  an  electromag* 
netic  field  at  9  MHz; 
Radiation  at  21  MHz  increases  the 
germination  of  gladiolus  bulbs  by 
200%; 

Emissions  at  27  MHz  affect  grow- 
ing cells  of  garlic  plants; 
You  can  kill  bugs  in  bread  with 
emissions  at  29  MHz; 
Short  exposure  to  energy  in  the 
300—3000  MHz  region  expedites 
regrowth  of  severed  nerve  cells,  and 
Radiations  at  388  MHz  are  lethal 
to  monkeys. 

If  one  had  the  acumen  to  evaluate 
the  present  with  the  hindsight  of  the 
802nd  or  803rd  person,  I'm  certain 
we  would  conclude  that  the  science  of 
communication  is  still  in  its  infancy, 
despite  the  wondrous  things  that  have 
come  about.  Perhaps  certain  of  these 
unseen  radiations  will  be  discovered  to 
be  the  catalyst  which  will  enable 
people  to  communicate  reliably  by 
thought  transmission.  We  know  that 
some  people  have  such  limited  powers 
now,  although  we  don't  understand 
yet  the  details  of  how  it  is  done. 
There  is  much  research  in  progress  on 
the  subject  throughout  the  world. 

After  thousands  of  years  of  de- 
velopment in  mechanical  technology, 
we  are  now  engaged  in  extending  our 
thought  transference  by  electromag- 
netic means  throughout  our  globe.  We 
are  even  probing  outer  space,  for  some 
sign  of  life  and  intelligence  there  with 
which  to  communicate.  If  we  do  this, 
the  final  phase  of  the  extension  of 
mankind  may  well  be,  as  Marshall 
McLuhan  puts  it, 

"...  simulation  of  consciousness, 
when  the  creative  process  of  know- 
ing will  be  collectively  and  cor- 
porately  extended  to  the  whole  of 
human  society,  much  as  we  have 
already  extended  our  senses  and 
nerves  by  the  various  media  .  * , $* 
When  that  time  arrives,  God  help 
the  spectrum  managers! 


OH 
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You  asked  for  it 

A  low-cost  12-channel,  220  MHz 

FM  mobile  transceiver 


M>ML.A>JL) 


V 


»%  \ 


Als* 


iilDLAND  13-509 

TO  watts  RF  output  power 
Covers  220-225  MHz -crystals  supplied  for  223.0  MHz 

SUGGESTED  PRICE  $219.95 


Amateur  users  everywhere  asked  for 
it  — Midland  listened!  And  we've  brought 
our  years  of  experience  as  a  top  name  in 
communication  equipment  to  the  ama- 
teur field  with  this  new  220  MHz  trans- 
ceiver. Check  the  features:  instanta- 
neous final  protection  circuit  prevents 
damage  from  excessive  VSWR.  Com- 
plete multiple  FET  front  end  coupled 
with  high  Q  resonator  filter,  ceramic 
filters  in  IF  gives  excellent  selectivity, 


sensitivity  and  bandpass  characteris- 
tics. King-size  back-lighted  S/RF  meter 
and  channel  selector.  Variable  squelch, 
volume  controls.  Low  power  switch  for 
short  ranged -watt  output)  ADL  circuit. 
Individual  frequency  trimmers  for  each 
receive  and  transmit  crystal.  Accessory 
connector  for  tone  burst  and  discrimi- 
nator meter  With  mounting  hardware 
and  dynamic  microphone. 
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Write  for  Midlands  full-line 
amateur  radio  brochure:  P.O.  Box 
19032,  Kansas  City,  MO  64141 

DEALERS:  inquire  about  an 
exclusive  Midland  amateur  radio 
area  franchise 
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"Coming  on  Strong  in  Amateur  Radio" 


Clifford  Klinert  WB6BIH 
520  Division  Street 
National  City  CA  92050 
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LOCKED 

LOOP 
DECODER 


A  continuous  lone  operated  relax  jar  llie  repealer  or  remote 


A  continuous  tone  squelch  or  relay  is 
used  in  a  repeater  or  remote  base 
system  where  it  is  desirable  to  restrict  use  of 
the  machine  to  only  certain  individuals,  or 
to  select  one  repeater  if  there  is  more  than 
one  system  sharing  the  same  channels,  Com- 
mercial  names  for  this  system  include  Private 
Line,  Quiet  Channel,  and  Channel  Guard. 
This  is  accomplished  by  transmitting  a  low 
frequency,  low  deviation,  continuous  tone 
along  with  the  carrier  and  other  modulation 
of  the  accessing  transmitter.  Only  transmit* 
ters  with  the  proper  tone  will  activate  the 
tone  operated  relay  in  the  repeater. 

Single  tone  or  4tbeep  tone"  is  also  used 
for  this  purpose,  and  this  decoder  can  also 
be  used  as  a  single  tone  decoder.  However, 
single  tone  is  an  inferior  system  since  it 
creates   an   annoying  audible   lone.   Also   it 


defeats  the  purpose  of  tone  access  when  an 
undesirable  carrier  can  hold  the  repeater  on, 
and  anyone  can  access  it  by  simply  whist- 
ling. 

The  continuous  tone  system  is  usually 
inaudible,  and  cannot  be  activated  by  a 
whistle. 

The  System 

This  article  describes  a  continuous  tone 
squelch  decoder— encoder  system  that  is 
completely  solid  state  with  no  expensive, 
unreliable  mechanical  reeds.  The  decoder  is 
relatively  easy  to  build,  featuring  a  Signetics 
phase  locked  loop  decoder  integrated  circuit. 
The  decoder  can  operate  consistently  with  a 
tone  that  is  as  much  as  6  dB  below  the 
wideband  noise  level.  The  detection  fre- 
quency and  bandwidth  are  adjustable  by 
external   component   selection.   In   this  case 
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Fig,  I.  Decoder  schematic. 


the  bandwidth  was  set  relatively  wide  to 
allow  for  frequency  instability  on  the  en- 
coder. This  allows  the  simplest  possible 
encoder  circuit  to  be  used-  This  is  a  good 
consideration  in  a  large  group  of  repeater 
users  where  some  members  may  not  have  the 
desire  to  buy  or  build  an  expensive,  compli- 
cated encoder.  The  encoder  uses  a  simple 
phase  shift  oscillator  circuit. 

The  Circuit 

Figure  1  shows  the  schematic  of  the 
decoder.  The  signal  must  be  taken  directly 
from  the  discriminator  of  the  receiver.  The 
low  pass  filter  removes  most  of  the  higher 
frequency  signal  components  that  may  be  at 
a  higher  level  than  the  tone  signal.  The  filter 
prevents  strong  out  of  band  signals  from 
desensitizing  the  decoder.  The  emitter  fol- 
lower provides  a  high  impedance  input  to 
minimize  loading  effects  on  the  discrimina- 
tor. An  amplifier  is  necessary  to  bring  the 
signal  up  to  the  proper  level  for  the  decoder. 

Although  the  decoder  has  more  than  fifty 
transistors  in  its  integrated  circuit,  only  a 
few  external  components  are  necessary  to 
set  the  desired  operating  conditions.  The 
detection  frequency  is:  f o  =  1/RlCL  From 
the  values  shown  in  Fig.  1:  fo  =  1/(20  x 
]Q3)(.47  x  10~6)  =  107  Hz,  In  actual  on  the 
air  tests  with  an  audio  oscillator  and  fre- 
quency counter,  a  center  frequency  of  1 10 
Hz  was  measured-  Rl  and  CI  can  be  varied 
to  select  the  desired  frequency,  but  Rl 
should  be  kept  between  2000  and  20,00012 


for  best  stability.  The  15/iF  capacitor  affects 
the  bandwidth,  which  was  set  at  about  10%. 
Tests  again  show  a  frequency  response  from 
105-115  Hz.  A  smaller  value  capacitor 
would  narrow  the  bandwidth.  The  35  juF 
capacitor  and  the  100  K  resistor  circuit 
affect  bandwidth,  sensitivity,  and  help  pre- 
vent  chatter.  Information  on  this  was  ob- 
tained from  Signetics  application  notes,  and 
final  values  were  obtained  experimentally. 

The  output  of  the  decoder  can  sink  up  to 
100  mA,  so  it  is  used  to  drive  a  relay 
directly*  Nine  volts  is  used  to  power  the 
decoder  and  preceeding  transistors,  but  12 
volts  is  used  as  a  voltage  source  for  the  relay. 
The  output  of  the  decoder  on  pin  8  of  the 
integrated  circuit  can  operate  to  as  high  a 
voltage  as  I  5  volts  without  damage,  but  the 
rest  of  the  IC  must  be  held  to  less  than  10 
volts. 

The  circuit  of  the  encoder  is  shown  in 
Fig.    2,    The    circuit    shows    a    phase   shift 
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Fig,  2.  Encoder  schematic. 
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oscillator  followed  by  an  emitter  follower. 
The  20K  variable  resistor  sets  the  desired 
frequency  of  oscillation. 

Construction 

Since  such  low  frequencies  were  involved, 
parts  layout  was  not  critical,  The  decoder 
was  built  on  a  piece  of  Vectorboard  and 
mounted  inside  a  small  LMB  chassis  box. 
The  integrated  circuit  and  application  notes 
were  obtained  from  Solid  State  Systems, 
Inc.  Capacitors  smaller  than  OJ  &F  can  be 
disc  ceramic,  but  capacitors  in  frequency 
determining  circuits  should  be  of  as  high  a 
quality  as  possible.  Mylar  capacitors  were 
used  in  this  case,  The  capacitors  marked 
with  polarity  were  electrolytic. 

If  the  encoder  oscillator  is  put  near  a 
strong  rf  field  it  may  not  oscillate.  This  can 
be  cured  by  bypassing  the  power  leads  with 
a  .01  fiF  capacitor,  or  shielding  the  entire 
circuit  if  necessary. 

2N3415*s  were  used  for  the  two  transis- 
tors in  the  decoder  and  for  the  emitter 
follower  in  the  encoder.  A  2N2924  was  used 
in  the  oscillator  circuit. 

Operation 

The  input  of  the  filter  circuit  in  the 
decoder  unit  is  connected  to  the  dis- 
criminator of  the  receiver.  This  circuit  has 
been  used  with  RCA  CMU15  and  Motorola 
T44  receivers,  and  should  work  as  well  with 
other  similar  receivers  that  have  enough 
discriminator  signal. 

The  encoder  in  the  transmitter  should  be 
connected  as  directly  as  possible  to  the 
phase  modulator,  ft  is  usually  connected  to 
the  deviation  control. 

To  adjust  the  levels,  the  tone  deviation  of 
the  transmitter  should  be  set  to  500  Hz,  and 
the  combined  tone  and  voice  deviation 
should  be  set  to  a  maximum  of  5  kHz.  Triple 
these  numbers  for  a  450  wideband  system, 
remembering  to  keep  the  combined  deviation 
below  maximum  limits,  since  the  tone  and 
voice  signals  add  on  peaks. 

With  the  transmitter  deviation  set  prop- 
erly, and  a  combined  voice  and  tone  signal 
coming  from  the  receiver,  increase  the  level 
control  until  the  relay  holds  in  without 
dropping  out  on  voice  peaks.  If  the  level  is 
advanced  too  far,  the  decoder  may  give  false 
outputs  from  the  filtered  noise  sent  to  it. 
Setting  levels  may  take  considerable  trial  and 


error  if  proper  test  equipment  is  not  avail- 
able. In  any  case,  the  objective  is  to  set  the 
transmitter  tone  deviation  as  low  as  possible 
without  having  voice  peaks  false  the  decoder 
off,  and  to  have  the  decoder  as  sensitive  as 
possible  without  giving  false  outputs  on 
noise. 

After  the  system  is  operating,  it  should  be 
impossible  to  hear  the  tone  in  a  receiver 
listening  to  the  repeater.  If  a  buzzing  sound 
is  detected  on  a  signal,  it  is  usually  the  result 
of  distortion  in  the  transmitter  audio,  caus- 
ing audible  harmonics.  If  the  tone  is  applied 
to  the  microphone  jack  of  the  transmitter, 
the  tone  will  probably  be  audible  since  the 
tone  level  must  be  increased  in  proportion  to 
the  voice  signals.  This  is  because  the  fre- 
quency response  of  most  transmitters  is 
limited  below  300  Hz,  Also,  if  the  tone 
signal  received  at  the  decoder  is  very  dis- 
torted, the  level  may  have  to  be  increased  to 
hold  in  the  relay. 

At  different  times  the  relay  may  pull  in 
almost  instantly  or  may  take  as  long  as  a  few 
tenths  of  a  second  to  activate.  This  depends 
upon  the  phase  relationship  between  the 
signal  from  the  encoder  and  the  signal  of  the 
internal  oscillator  in  the  decoder  integrated 
circuit.  This  effect  is  unpredictable. 

The  decoder  should  make  a  good  single 
tone  decoder  also.  This  might  be  done  by 
eliminating  the  low  pass  filter  from  the 
input,  and  changing  Rl  and  CI  to  different 
values  for  the  desired  frequency.  The  two 
electrolytic  capacitors  should  be  changed 
from  15  and  35  iiF  to  2  and  5  fiF  respective- 
ly. It  would  be  necessary  to  provide  output 
latching  for  the  circuit,  and  unlatching  by 
the  COR, 

Conclusion 

This  project  only  took  a  few  days  to 
make  operational,  and  has  been  operating 
reliably  for  about  four  months  now.  The 
integrated  circuit  was  the  most  expensive 
item,  and  it  only  cost  a  few  dollars.  Inte- 
grated circuit  prices  have  been  getting  lower 
every  month.  Construction  of  the  encoder  is 
a  simple  task,  and  would  make  an  ideal  club 
project.  When  compared  to  the  price  of  a 
tone  reed  that  may  have  to  be  replaced  in  a 
few  years,  the  solid  state  system  is  a  real 
bargain  to  protect  the  input  of  your  system. 

.  .  /WB6BIH 
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Rigs  for  every  use  *  ,  * 

for  every  poc  kef  book! 

STANDARD 

HAND  HELD 
STANDARD  SRC-  146- A 

5  Channel?  —  .94/. 94  and  .34/94  supplied 

.3  ^V  receiver  -  2+W  transmitter  -  PL  available 

Compact  — -  B"h  k3"wx  1ft  d 

Full    line  of  optional  accessories  includes  external 

speaker- mike  —  desktop  charger  —  "stubby"  an- 

tenna  —  and  more! 

Available  NOW!  — 

Only  $289.00 


ALL  PURPOSE 
STANDARD  826MA 

12  channels  {4  with  crystals) 
10  Watt  output 
PL  available 
Hot  MOSFET  receiver,  helical  resonators 


Only  $369.00 


- 


TEMPO  CL  220 


12  Channels 

10  Watt  xmtr  -  .5ju  Vrx 

Xtals  for  223.5  MHz  supplied 

Meter  for  Power  Out, 

Signal  Strength,  and  discriminator 

■ 

Size:  2.36'  x  5.9"  x  7.66" 

Antennas  and  50W  Power  Amp.  (TEMPO  522)  Available! 


Only  $329.00 


TEMPO  SOLID-STATE  POWER  AMPS 


MODEL 

DRIVE  POWER 

OUTPUT  POWER 

PRICE 

1002-3 

5-25  watts 

100-135  watts 

$220 

10Q2-3B 

1-2*5  watts 

120  130  watts 

$235 

802 

5-12  watts 

70-90  watts 

$180 

802  B 

1-2,5  watts 

80  90  watts 

$195 

502 

5-15  watts 

35-55  watts 

$105 

502  B 

1-2,5  watts 

45-50  watts 

$130 

242^  A  2 

1-2.5  watts 

25-30  watts 

$  85 

And  many  more  from  SBE/Clegg/Gladding/Kenwood/Tempo/Antenna  Specialists/Larsen 


Make  ERICKSON  your  headquarters  for  all  your  FM  needs 

SEND   QSL   FOR  COMPLETE  SPECIFICATIONS 

ERICKSON    COMMUNICATIONS 

4653  N.  Ravenswood  Ave.,  Chicago,  III.  60640   (312)  334-3200 


Ralph  W.  Campbell  W4KAE 
405  Granite  Circle 
Lexington  KY  40503 


TOROIDA 


QUADRATUR 


AN 


ENNA 


My  work  on  the  "Long  Circular  Quad," 
was  a  needed  departure  into  endfire 
antenna  design  which  proved  ring  shaped 
elements  to  be  superior  to  discrete  directors 
in  -  the  possibly  obsolete  -  Yagi  configura- 
tion. Extensive  tests  on  a  professional  an- 
tenna range  proved  that. 

Another,  although  unproved  departure 
from  the  norm,  was  George  A,  H.  Bonadio's 
Square  f  Diagonal  Antenna,  commonly 
thought  to  be  a  diversity  antenna,  when  in 
reality  it  is  quite  similar  to  an  T8JK  multi- 
driven    element    collinear/broadside    array. 

While  these  two  antennas  have  nothing  in 
similarity  except  their  novelty,  however,  it 
might  interest  the  reader  to  know  that 
W4KAE  spent  many  hours  contemplating 
just  the  same  arrangement  that  Mr.  Bonadio 
thought  up,  except  he  couldn't  stand  the 
idea  of  using  tuned  lines  —  so  the  project 
was  abandoned.  1  guess  what  I  had  in  mind 
was  a  point-source  with  gain.  Anyway,  after 
reading  W2WLR's  article,  I  knew  the  prin- 
ciple of  operation:  Simply  use  90  degree 
physical  and  electrical  phasing  on  each  pair 
of  4  or  8  wires;  place  them  in  the  correct 
plane  for  the  desired  radiation;  and  even 
semivertical  "diversity  operation/1  can  be 
obtained.  True  diversity  would  require  more 
than  one  set  of  antennas  —  not  simply  re- 
lays! 


These  random  thoughts  and  conclusions 
led  W4KAE  to  test  the  "Quadrature  Ap- 
proach1" in  practical  form,  without  tuned 
lines  or  relays.  Being  familiar  with  the 
quadrature  phasing  (90°)  concept  for 
winding  low-power  octave  bandwidth  receiv- 
ing networks,  1  immediately  began  to  wind 
the  coils  for  the  'Toroidal  Quadrature  An- 
tenna/1 

TQA  Theory 

Reiterating  the  phasing  concept  above: 
The  Square /Diagonal  Antenna  is  basically  no 
more  than  a  set  of  four  wires,  arranged  in 
phase  quadrature.  This  means  there  is  ninety 
electrical  degrees  between  each  leg,  and 
preferably  90°  physical/angular  "spacing" 
between  each  wire.  The  length  of  the 
elements  can  be  made  from  either  one  or 
two  electrical  wavelengths,  the  choice  de- 
pending mostly  upon  space  and  gain  desired. 
Optimum  design  standpoint  would  utilize  a 
minimum  physical  wavelength  of  about  3/8 
wavelengths-per-leg.  This  is  doubled  to  be 
3/4  wavelength  because  of  criss-crossed 
quadrature  connections  to  the  transforming 
coils  -  and  the  whole  element  functions  as  a 
full  electrical  wavelength  —  with  the  addi- 
tional "length"  contained  in  the  coils.  Oh 
viouidy  whenever  a  particular  design  is  op- 
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PERMACOR 


3/8  X-  332/FREQ(MHi) 


<S_U* 


SO  OHM  COAX 


Fig,    J.    TQA  connections.   The  constant  -  332  — 
includes  shortening  factors  and  quad-coil  loading. 


timized  by  eut-and-try  coil  wind  and  substi- 
tution, lowest  swr  readings  are  the  criterion 
of  proper  operation,  along  with  proper 
continuity  tests. 

Derivation  of  element  formulas  is  quite 
simple  —  if  you  don't  overlook  the  ninety 
degrees  in  the  network!  Keep  in  mind  also 
that  since  each  complementary  two-wire 
element  functions  as  one  full  wavelength, 
you  must  double  the  usual  shortening  factor. 
There  is  also  2  or  3  per  cent  compensation 
present  using  10%  instead  of  5%.  We  won't 
go  into  that,  however. 

Figure  1  shows  the  quadrature  networks 
in  use  by  W4KAE.  Briefly,  to  calculate  an 
element  length  (equal  to  two  "legs")  we  take 
984  minus  246,  which  leaves  a  new  constant 
of  738.  From  this  figure,  ten  per  cent  is  to 
be  taken  off,  or  about  74  from  738,  which 
leaves  664,  664/FmHz>  is  for  3/4  physical 
wavelength.  Half  of  this  is  332FmHz>  for 
each  3/8  wavelength  leg.  This  arithmetic  is 
for  the  optimum  or  small-space  model.  If 
you  want  two  to  four  decibels  (estimated) 
additional  gam,  use  the  following  method: 

Take  twice  984,  or  1968.  Take  twice  74 
or  148  off,  for  double  the  10%  shortening 
factor,  Next,  take  off  twice  246  from  the 
number  1968,  which  leaves  1476.  From 
1476  subtract  the  shortening  factor  t(  148) 
found  above.  This  leaves  the  figure  1328  or 
1328/FmHz  which  is  for  two  legs.  Half  of 
this  becomes  664/FmHz  which  is  exactly 
double  the  3/8  wavelength  previously.  It  is 
also  a  good  check.  I  have  no  information 
about  swr  in  this  design. 

The  TQA  connections  are  made  in  Fig. 

L-.  Observe    that   there   is  dc  continuity  be- 


tween elements  No.  1.3  and  No.  2,4.  Simi- 
larity to  the  W2WLR  design  can  be  seen 
where  the  classical  90  degree  phasing,  from 
element  to  element,  is  obvious.  Dyshed-line 

ellipses  are  representative  of  the  powdered 
iron  Carbonyl  SF  cores. 

Gain  obtained  from  the  TQA  should  be 
about  the  same  as  from  WSJK's  two-section 
flaMop,  which  appears  on  page  151  of  The 
ARRL  Antenna  Book,  ninth  edition,  1960. 
The  spacing  between  each  bay  of  endfire 
elements  is  conveniently  eliminated  in  our 
version  of  the  Toroidal  Quadrature  Antenna. 
Noting  the  continuity  between  comple- 
mentary legs,  it  is  only  a  short  step  to  place 
each  wire  at  physical  right  angles  with  the 
other,  for  overall  correct  phasor  relation- 
ships. String  the  whole  array  into  the  same 
vertical  or  horizontal  plane  and  youVe  got 
an  improved  quadrature  design.  With  two 
arrays,  in  opposing  planes,  then  you  have 
true  diversity,  not  just  semi-vertical  polariza- 
tion! Here,  a  relay  and  switching  networks 
would  be  feasible. 

Although  I  do  not  have  facilities  to 
accurately  check  actual  gain  readings  against 
a  dipole,  it  should  be  adequate  to  figure,  by 
rule  of  thumb,  that  6  dBD  is  available  for 
the  "optimum"  design;  or  8  dBD  for  the 
longer  model.  Maybe  you  could  expect  10 
dBD  by  combining  both  collinear  and  broad- 


Fig.  2.  TQA  receiving  coils.  With  wire  of  proper 
size  and  leg  length  of  about  15  ft,  reception  for 
SWL  and  WWV  monitoring  is  satisfactory.  Fre- 
quency coverage  from  an  octave  below  the  normal- 
ized frequency  to  an  octave  above,  is  feasible. 
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Fig.  3.  This  shows  the  quadrature  coils  before 
encapsulation.  Two  No.  57-1736  Permacor  cores 
are  wound  with  No.  16  Beldsoi  wire,  in  a  bifilar 
fashion,  This  pair  is  for  6  meter  sampier  sent  to 
Wayne  Green  for  testing  on  that  hand, 


side  arrays.  These  conclusions  are  based 
upon  the  reference  cited  above. 

Figure  2(normaIly  I'd  have  included  this 
photo  in  the  construction  section,  but  it 
exemplifies  proper  winding  data,  here) 
shows  my  first  to ro dial  coils.  This  was  for 
general  coverage  use,  with  reception  coming 
in  on  virtually  all  high  frequency  bands,  and 
particularly,  WWV,  My  design  used  No.  24 
wire,  wound  fully  in  bifilar  manner  on  the 
toroid  cores.  This  is  a  1:1  design  ratio. 

It  was  a  rainy  day  when  this  shot  was 
taken,  so  it  is  hard  to  see  the  input  port 
cable  connection  in  the  middle-left  with  a 
cut  piece  of  RG-58/U  soldered  on.  The  wire 
connections  have  been  bared  to  show  cores 
and  the  aluminum  ground  wire  connections. 
The  aluminum  was  swaged  and  wrapped  to 
the  smaller  wire  ends  and  held  together  with 
a  plastic  rod,  through  the  cores,  and  the 
whole  works  doused  in  clear  epoxy  resin. 
This  receiving  design  resulted  in  antenna 
resonance  at  11  MHz;  however  there  was 
excellent  pickup  an  octave  higher  at  22  MHz 
and  beyond.  Lower-octave  reception  down 
to  5.5  MHz  was  quite  good!  To  the  nearest 
amateur  band:  15  meters  is  recommended, 
while  reception  of  WWV  at  10  MHz  should 
be  "optimum/' 


Practical  Antenna  Construction 

Figure  3  shows  an  improved  50  MHz  set 
of  quadrature  coils.  Note  that  they  are 
similar  to  a  five  port  circulator,  having  four 
output  ports  in  common  with  earth  ground, 
back  to  the  antenna  structure,  when  connec- 
ted. The  input  port  doesn't  share  the  same 
phase  of  any  of  the  output  ports  with 
ground,  so  there  is  reasonably  good  balance 
without  an  external  balun.  It  can  be  shown 
that  the  balancing  action  from  the  worst  two 
on  any  pair  of  wires  is  +9Q/Ground  Isolated/ 
-90  basis.  You  can  see  the  total  phase 
difference  is  still  180  degrees,  but  the 
coaxial  cable  Aground*'  is  not  the  same  as 
earth  ground. 

Figure  4  shows  an  improved  50  MHz 
array,  as  strung  up  in  W4KAE*s  attic.  The 
elements  are  mounted  in  a  vertical  plane  but 
the  reception  or  transmission  is  horizontal, 
as  would  be  expected.  This  antenna  was 
loaded  by  my  TX-62  on  6  meters  giving  an 
swr  of  L5  to  1,  in  the  basement  laboratory. 
By  making  it  "droop"  like  the  drooping 
ground  plane  (not  illustrated)  the  swr  went 
down  to  L3  to  1.0.  A  drooping  TQA 
hanging  from  a  set  of  square  supports  should 


Fig.  4.  The  completed  6  meter  Toroidal  Quadra- 
ture Antenna.  Individual  leg  lengths  re  about  6 
2/5  ft.  Swr  about  2  to  1  with  legs  not  equally 
angular  spaced.  (When  first  tested  in  my  basement 

lab:  swr  was  only  L5  to  L  Drooping  will  improve 
readings.) 
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out-perform   a   "Halo,   Squalo,   or  even   Big 
Wheels,"  on  VHF. 

Figure  5  shows  the  TQA  in  packaged 
form  ready  lo  be  sent  to  the  editorial 
research  department  of  73  Magazine!  The 
toroidal  coils  are  heavily  potted  in  silicon 
rubber,  with  an  overcoating  layer  of  Valspar 
No,  8880  glass  plastic  resin.  (This  clear  resin 
is  no  good  when  in  intimate  contact  with 
coils,  toroid  cores  or  any  dielectric  use.)  In 
the  Vatspar  resin  flat  1/8  in.  copper  strap  is 
secured,  after  being  soldered.  Then  the 
molded  network  was  taped  to  help  secure 
mechanical  strength.  Prior  to  taping,  the 
copper  strap  was  silver-soldered  to  silver- 
plate  No.  10  ground  wire. 

Toroidal  Core  Materials 

The  toroidal  phasing  coils  are  made  with 
Permaeor  Material  No.  12,  Carbonyl  SF 
powdered  iron  mouldings.  The  stock  number 
is  57-1736,  They  are  available  from  Perma- 
eor Division  of  Radio  Cores,  9540  S.  Tulley 
Ave.,  Oak  Lawn,  Illinois,  on  a  $10.00 
minimum  order  basis.  It  may  be  possible  to 
get  several  samples  free,  by  writing  on  your 
company  letterhead. 

With  the  No,  57-1736,  six  meter  net- 
works can  be  made  by  winding  bifOar  two 
lengths  of  No,  16  enamel  wire  (Formvar 
preferred),  covering  all  the  core  space  pos- 
sible. For  10  to  20  MHz,  a  full  bifilar 
winding  of  No.  24  enamelled  wire  is  permis- 
sible, but  the  coils  will  only  take  100WPEP 
or  so.  For  160  meters  and/or  80  meters, 
Permaeor  No,  57-151  6  is  a  good  choice  since 
it  is  considerably  larger. 

If  good  VHF/UHF  networks  are  desired  I 
must  recommend  ferrite  —  not  powdered 
iron  -  cores.  Indiana  General  makes  a  very 
high  quality  core,  size  CF-III-Q3  which  is 
almost  identical  in  size  to  the  Permaeor 
57-1736.  1  do  not  know  where  these  can  be 
obtained.  In  the  meantime  X-7541  cores  are 
in  use  at  W4KAE  (Permaeor  Iron-9)  —  but  I 
am  anxious  to  try  the  O3  material.  For  two 
meters,  with  the  CF-111  size  ferrites,  wire 
size  should  be  No,  14. 

Conclusion 

At  the  outset  I  mentioned  the  LCQ  in 
opening  remarks  about  the  TQA.  This  is 
because    they    are    both    new   departures  in 


Fig,  5.  The  TQA  is  ready  to  be  shipped.  The  entire 
antenna  and  insulators  are  easily  contained  in  an 
old  shoe  box.  With  aluminum  ground  wire 
elements,  the  weight  was  very  little, 


contemporary  antenna  design.  The  LCQ:  A 
Yagi  replacement  at  least  for  UHF;  and  the 
TQA  is  a  40  or  80  meter  quad  or  rotary 
beam  replacement.  It  can  also  be  used  on 
1 60 ■  -  if  you  have  the  room. 

It  is  my  opinion  that  the  cubical  quad 
antenna,  as  already  perfected,  is  ideal  for  use 
on  10,  15  and  20  meters  -  also  for  6  or  2 
unless  you  want  broad  angular  coverage. 
Then  the  TBA  is  still  practical  when  wound 
with  good  ferrite  cores.  DXing  on  6  meters  is 
still  best  accomplished  using  1 1  element 
Yagi  designs,  I  hear;  however  Til  be  glad  to 
recommend  my  LCQ  to  home-brewers. 

Although  the  6  meter  design  is  featured 
in  this  article,  it  is  primarily  an  HF  antenna 
replacement  for  rotaries  when  used  N/S  or 
E/W  in  array;  With  two  medium  height 
aluminum  masts  we  can  string  up  a  wire 
element  replacement  for  the  Inverted  Vee  - 
or  -  it  can  be  used  as  a  4  wire  Vee  that  is 
completely  omnidirectional,  with  only  a 
single  set  of  coils!  It  will  also  work  on  at 
least  one  octave  of  frequencies,  on  a  recipro- 
cal basis,  or  two  octaves  in  the  receiving 
mode.  .  .  .W4&AE 
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GROVE   ELECTRONICS  COMPANY'S 

DIRECT  TO   THE   AMATEUR    PRICING 

MAKES    THE    FINEST      1METER    FM    GEAR 


KEN  KP-202 

2  watt,  6  channel 
2  meter  Hand  Held 

$189.90 

complete  with  19"  telescoping 

antenna,  and  crystals 

For  34-94  and  94 

simplex 


•  2  warts  minimum  RF  output 

•  recharges  in    just    3  hours  whan    using   tnu 

GROVE  BP  202  and  SC  202    accessories 

•  better  than  0.35  ^v  sens   tor  70  rib  qmettng 

•  S  meter  in  receive,  battery  mete*  in  transmit 

•  6  channels  with  trimmers  for  all  6  receive  and 
6  transmit  crystals 

•  complete  with  adapter  for  direct  connection 
of  a  PL -259  coax  connector 

•  weighs  a  mere  17  oz. 

•  extremely  small  in  Size  - 

just  8%"  H  x  2fc"  W  x  1  5/8  *  D 

•  draw  less  than  15  ms,  in  standby 

ACCESSORIES 

BP  202      Set  of  10  rapid  charge  nicads      S24.95 

SC  202  -  Drop  in  fast  charger  with  built  in  timer 

for  automatic  shut  off  S29.95 

ST -202  -  Rubber  stubby  antenna  with  mating 

connector  for  the  KP  202  $9,95 

LC  202  -  Leather  case  with  beit  loops  and 

detachable  shoulder  strap  $9.95 


TRIOTR-7200 
$249.90 


•  truly  a  space  age  2  meter  FM  rig 

•  23  channels  with  trimmers  for  all  23  receive 
and  23  transmit  sockets 

•  10  watt  1  watt 

•  "call"  channel  for  automatic  switching  to  your 
favorite  channel  no  matter  where  your  23 
position  switch  is 

•  call  light  to  tell  you  when  you're  on  your  call 
channel,  and  "on  air"  light  lights  on  XMIT 

•  S  meter  on  receive,  RF  meter  on  XMIT 

•  monitor  switch  for  monitoring  on  direct  channels; 

•  supplied  with  3  channels,  microphone,  and 
mobile  mounting  bracket 


INOUE 

IC-20 

$219.90 


*t-*» 


12  channels 

10  watt  1  watt 

S  meter  in  receive.  RF  meter  in  transmit 

Receiver  sensitivity  better  than  0.4  ^v  for  20  dB 

quieting 

Supplied  with  3  channels,  microphone,  and 
mobile  mounting  bracket 


«  ft 


%  *  t 


INOUE 

IC-21 

$299.90 


24  channels 

12  VOC  o  r  1 10  volt  AC  operation 

10  watt  I  watt 

controls  for  PA  TUNE,  RIT,  MlC  GAIN 

S  meter,  RF  meter,  SWR  meter 

Supplied  with  4  channels,  microphone,  and 

AC  DC  cords 


ALL  PRICES  POSTPAID,  NINETY  DAY  WARRANTY  ON  ALL  ITEMS,  SEND 
CERTIFIED  CHECK  OR  MONEY  ORDER  FOR  SHIPMENT  WITHIN  24  HOURS 
FOR  MORE  INFORMATION,  WRITE!       MASS,  RESIDENTS  ADD  SALES  TAX, 


GROVE    ELECTRONICS  COMPANY 

Box  $65,  Roxbury  Crossing,  Mass.  02120 


Stirling  M.  Olberg  W1SNN 
19  Loretta  Road 
Waltham  MA  021  54 


APPLICATIONS 


FOR 


AN  AC 


IVE 


Most  experimenters  are  familiar  with 
the  effects  of  cascaded  phase  shifters 
applied  to  the  feedback  loop  of  an  amplifier. 
A  useful  feature  which  ends  up  as  a  very 
sharp  filter  can  be  the  result. 

In  most  applications  it  has  been  used  in 
audio  work  as  an  accessory  to  a  receiver  for 
CW  work.  1  have  been  able  to  study  further 
the  usefulness  of  this  device  at  audio  and 
radio  frequencies  and  would  like  to  present 
the  results  for  what  they  may  be  worth  to 
other  amateurs. 

When  the  interest  in  Teletype  was  at  its 
peak  at  W1SNN,  construction  of  a  converter 
led  to  many  tries  until  a  satisfactory  unit 
evolved. 

The  unit  was  similar  to  the  many  pub- 
lished designs  with  the  exception  of  the 
filter.  Two  active  filters  were  constructed 
which  were  incorporated  in  the  converter 
and  the  improved  selectivity  made  copy 
considerably  more  legible.  A  plot  of  these 
filters  is  shown  in  Fig.  3a.  The  circuit  of  the 
filter  is  shown  in  Fig,  L 


The  active  filter  is  not  restricted  to  audio 
frequencies.  During  the  development  of  the 
filters,  the  center  frequencies  were  extended 
over  a  range  of  2  kHz  to  1  MHz. 

A  Table,  Fig.  2,  indicates  component 
values  for  the  individual  filter  electronics; 
Figs.  3b  and  c  are  presented  to  show  the 
response  of  plots  for  single  filters  and  a 
cascaded  pair  stager  tuned  to  produce  a 
symmetrical  pass  band  with  a  very  re- 
spectable shape  factor  at  80  kHz. 

An  overall  gain  of  40  dB  can  be  achieved 
by  setting  potentiometer  Ra  to  a  point  well 
below  a  level  which  will  make  the  filter 
regenerative. 

Two  potentiometers  ganged  and  con- 
nected as  part  of  the  network  marked  Rb 
and  Re  can  serve  to  adjust  the  center 
frequency  of  the  filter  if  an  adjustable  filter 
is  required.  To  accomplish  good  tracking  of 
these  two  potentiometers,  it  was  necessary 
for  their  values  to  be  a  very  small  percentage 
of  the  total  resistance  for  Rb  and  Re. 
Therefore  it  goes  without  much  further 
discussion  that  wide  frequency  excursions 
are  not  permissible  for  a  fixed  filter. 
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OUTPUT 

O  0 


25  K 
INPUT        TRIMPOT 


2.7  K 


Fig.  1 .  Phase  shift  network  active  filter. 


The  method  just  described  is  used  in  a 
receiver  where  the  filters  are  used  in  a 
second  conversion  (i-f)  amplifier.  The  filter 
is  adjusted  so  that  it  passes  either  a  lower  or 
an  upper  side  band  by  simply  a  turn  of  the 
ganged  pots.  Selectivity  can  be  sharpened  by 
adjusting  Ra  for  narrow  or  wide  band 
widths.  In  my  application,  a  range  of  200  Hz 
to  4  kHz  was  required. 

Some  care  must  be  used  in  construction 
of  these  filters  at  frequencies  above  30  kHz. 
Regeneration  will  occur  if  the  lead  lengths 
are  too  long  for  any  of  the  three  potentio- 
meters.  It  is  better  to  group  the  pots  in  a 


row  on  a  small  piece  of  vector  board  and 
build  all  components  around  the  poten- 
tiometers than  to  run  wires  to  them. 

The  components  used  are  inexpensive 
plastic  transistors.  All  resistors  and  by  passes 
are  non-critical.  If  a  frequency  above  85  kHz 
is  required  a  702  operational  amplifier 
should  be  used  in  place  of  the  74 1 . 

The  overall  gain  of  each  filter  is  very  high 
(40  dB),  therefore,  very  little  signal  is 
required  and  is  controlled  by  the  25K  trim 
pot  at  the  input  of  the  filter.  The  output  of 
the  filter  is  decoupled  through  an  emitter 
follower.  In  our  case  a  100^  output  impe- 


f,  kHz 

2.125 

2.975 

10. 

50. 

60. 

85. 

100 

1  MHz 

5  MHz 


Rb 

200K 

140K 

50K 

10K 

11K 

15K 

15K 

5K 

1K 


Re 

200  K 

140K 

50K 

10K 

1 1K 

15K 

15K 

5K 

1K 


Cx 

370  pF 
370  pF 
330  pF 
300  pF 
300  pF 
100  pF 
90  pF 
30  pF 
30  pF 


Gain 

45  dB 

44  dB 
44  dB 
44  dB 
48  dB 
44  dB 
44  dB 
36  dB 
27  dB 


3  dB  Bandwidth 

350  Hz 
380  Hz 
1.4  kHz 

2.4  kHz 
2.0  kHz 
2.0  kHz 

2.5  kHz 
4.5  kHz 

8.9  kHz  UNSTABLE 


Fig.  2.  Table  of  values  for  a  phase  shift  filter. 
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Fig.    3a.  Plot  of  discriminator  filter  for   W1SNN 
RATT  converter. 
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Fig.  3  b.  Single  phase  shift  filter. 
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Fig.  3c.  Cascaded  pair  phase  shift  filter. 


dance  was  required,  but  higher  values  can  he 
had  by  simply  changing  the  value  of  the 
emitter  resistor. 

Do  not  try  to  drive  a  high  level  signal  into 
this  filter,  3  mV  in  produces  0.3V  out, 
which  is  sufficient  to  drive  any  detector* 

A  maximum  of  12  volts  should  never  be 
exceeded  for  the  supply  voltage;  9  volts  is 
best  from  a  battery  since  current  drawn  is 
very  low. 

To  adjust  the  filter,  first  connect  a  VTVM 
rf  probe  to  the  output;  adjust  the 
potentiometers  R  and  Re  to  the  middle  of 
their  ranges;  set  Ra  to  about  one-third  open. 
If  the  unit  has  output  with  no  signal 
in  .  .  ■  readjust  Ra  until  it  just  stops  oscil- 
lating. Now  apply  a  weak  signal  from  a  signal 
source  tuned  to  the  desired  center  fre- 
quency. If  no  indication  of  a  signal  is  shown 
on  the  meter,  sweep  the  generator  slowly 
through  the  range  of  frequencies  around  the 
desired  frequency.  Do  not  increase  the  gen- 
erator level.  A  signal  will  be  indicated  by  a 
very  pronounced  upswing  and  over  a  very 
narrow  range.  By  adjusting  Rb  and  Re 
ganged  pots  you  will  be  able  to  center  the 
filter  on  your  desired  frequency. 

If  you  find  Ra  will  cause  oscillation  to 
occur  when  it  approaches  its  full-on  value, 
change  the  value  of  the  series  resistor  Rx  to 
a  higher  value,  probably,  not  more  than 
470H  more.  This  adjustment  allows  control 
on  selectivity  or  the  filter  bandwidth  before 
oscillation  occurs. 

So  far  we  have  described  only  one  filter, 
If  a  wider  bandwidth  but  a  sharper  roll  off  is 
desired,  cascading  two  of  these  filters  in  a 
stagger  tuned  configuration  will  produce  the 
effect. 

Greater  reduction  in  signal  level  will  be 
required.  The  trim  pot  at  the  inputs  should 
be  barely  open  to  reduce  the  input  signal  for 
each  filter.  The  use  of  potentiometers  to 
adjust  each  filter  gets  very  touchy  and  fixed 
values  are  recommended. 

Tune  up  procedure  will  be  the  same  as  for 
one  filter  but  now  each  Rb  and  Re  value  will 
require  trimming  each  resistor  by  paralleling 
with  other  fixed  values. 

In  this  application  Ra  can  be  a  trim  pot 
set  to  produce  the  selectivity  response  re- 
quired. 

..  .W1SNN 
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TIME- 


NCY  MEASURING 


PAR 


SYSTEM 
DESIGN  THEORY  AND  CLOCK 


This  is  the  second  of  a  three -part  series 
describing  the  design  theory  of  a  time/ 
frequency  measuring  system  for  a  well 
equipped  amateur  radio  station  and  work- 
shop. The  heart  of  the  time  base  is  the 
master  oscillator.  For  the  expected  accuracy 
and  stability,  a  crystal  oscillator,  with  the 
crystal  in  a  temperature-controlled  oven,  is 
necessary  and  sufficient.  A  crystal  oscillator 
not  using  an  oven  might  be  made  to  hold  to 
within  one  part  in  106  with  careful  tempera- 
ture compensation  and  a  bit  of  experi- 
mentation, but  remember  that  that  is  the 
very  worst  stability  we  can  use.  A  simple 
crystal  oven,  and  reasonable  care  in  con- 
struction of  the  oscillator,  can  achieve  sta- 
bilities better  than  one  in  107,  which  is 
consistent  with  our  goals.  More  exotic  tech- 
niques, with  double  ovens  (one  around  the 
whole  oscillator),  can  yield  crystal  oscillators 
with  stabilities  measured  in  parts  in  10  ,  but 
these  are  beyond  the  needs  of  most  ama- 
teurs. 

Any  oscillator  consists  of  an  amplifying 
element  and  a  feedback  element,  as  shown  in 
Fig,  2.  The  amplifying  element  must  have  a 
stable  gain  great  enough  to  provide  a  usable 
output  power  without  loading  the  feedback 
element,  and  the  feedback  element  must  put 


AMPLIFIER^ 

GAIN-  K/|80> 

FEEDBACK 
1      K  ^S0* 

OUTPUT 


Fig.  2.  Oscillator  block  diagram. 


just  enough  of  the  amplifier's  output  back  to 
the  input  to  sustain  that  output,  but  only  at 
the  desired  operating  frequency.  The 
multiple-amplifier  integrated  circuit 
packages  provide  the  most  convenient  way 
to  get  the  stable  forward  gain  needed.  The 
RTL  and  DTL  circuits  are  intended  for 
digital  applications,  but  when  biased  into 
their  linear  operating  regions  make  good 
high-gain  linear  amplifiers.  The  more  popular 
TTL  circuits  tend  to  be  unstable  as  ampli- 
fiers but  work  ok  as  oscillators.  I  used 
a  quad  NOR  gate  in  this  application  because 
1    happened    to   have    one,  but   other  gates 

might  work, 

The   feedback  element  is,  of  course,  the 

crystal,  operating  as  a  parallel  resonant  filter. 
1  chose  an  operating  frequency  of  1  MHz, 
because  I  happened  to  have  a  crystal  for 
that,  but  a  crystal  on  any  frequency  between 
]  and  1 0  MHz  designed  for  a  stability  of  one 
part  in  106  per  week  over  the  temperature 
range  provided  in  the  chosen  oven  will  be 
adequate.  It  is  difficult  to  get  crystals  of  the 
necessary  stability  lower  in  frequency  than  1 
MHz,  and  the  cost  is  much  higher  below 
about  5  MHz.  The  chosen  frequency  should 
be  a  multiple  of  only  the  numbers  2,  5,  6, 
and  10  (like  4  MHz  =  2  x  2  x  106  ,  or  5  MHz 
=  5  x  106),  otherwise  the  dividers  will  have 
to  be  specially  designed. 

A  fine  trimmer  adjustment  must  be  pro- 
vided on  the  oscillator  with  a  no-backlash 
calibrated  vernier  control.  Because  adjust- 
ments will  be  made  to  the  oscillator  that  will 
not  show  up  until  a  week  later,  the  operator 
must  be  able  to  tell  exactly  how  far  and  in 
what  direction  he  is  adjusting.  The  calibra- 
tions don't  have  to  be  in  Hz,  but  do  have  to 
be  in  linear  repeatable  units  so  that  if,  for 
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example,  a  correction  of  one  unit  reduces 
the  drift  from  0.5  to  0-4  seconds  per  week, 
then  four  units  of  correction  in  the  same 
direction  should  put  the  oscillator  right  on.  I 
used  a  vernier  control  giving  100  divisions 
for  1/2  turn  of  the  trimmer  capacitor,  and 
about  a  five-to-one  speed  reduction  from  the 
knob. 

Divider  Chain 

The  oscillator  is  tied  to  the  clock  through 
a  divider  chain,  as  shown  in  the  time 
base/clock  diagram,  Fig.  3..  The  purpose  of 
this  chain,  of  course,  is  to  divide  the 
oscillator  frequency  until  it  has  a  frequency 
useful  for  the  devices  to  be  connected  to  it. 
Integrated  circuits  are  available  for  dividing 
by  2,  and  multiples  of  2,  5,  6,  or  10_  Other 
division  ratios  may  be  implemented,  but  not 
as  conveniently.  The  7490  decade  divider  IC 
chosen  for  my  project  has  two  independent 
dividers,  a  by-2  and  a  by-5.  These  are 
normally  cascaded,  or  the  signal  run  through 
both,  to  get  divide-by-10.  If  it  is  being  used 
as  a  counter,  the  signal  must  go  thru  the 
by*2  first  and  then  the  by-5  to  make  the 
numbers  run  in  the  right  order,  but  if  it  is 
only  being  used  as  a  divider,  the  signal  may 
go  thru  the  by-2  last.  This  has  the  advantage 
that  the  output  signal  is  a"  symmetrical 
square  wave,  which  is  a  little  nicer  for  use  as 
a  clock  signal- 
Line  Drivers 

The  output  signals  from  all  of  the  above 
mentioned  divider  IC's  are  zero  and  four  volt 
logic  levels,  which  may  be  driven  directly 
into  any  of  the  other  IC's.  If  these  signals  are 
to  be  transmitted  via  coaxial  cable  outside 
the  unit,  however,  some  buffering  must  be 
done.  The  reason  for  this  is  that  the  low 
impedance  of  standard  coaxial  cables  places 
too  heavy  a  load  on  the  IC  circuit.  Even  if 
they  could  drive  the  load,  a  four-volt  swing 
on  a  50£2  cable  is  an  unecessarily  large 
amount  of  power  to  use  just  to  transmit  a 
clock  signal.  To  mitigate  these  conditions,  I 
use  90O  RG-62  cable  for  all  interconnects, 
and  extra  gates  for  signal  isolation. 

Clock  Speed  Control 

In  order  to  set  the  clock  to  the  correct 
time  and  synchronize  the  change  of  seconds 
with  standard  time,  some  sort  of  clock 
control   must  be  provided.  The  most  con- 


venient system  to  use  requires  a  full  set  of 
digit  switches  and  parallel-load  button,  plus 
an  interrupt  control  to  stop  the  clock.  In 
use,  the  operator  sets  into  the  digit -switches 
a  time  that  is  coming  up,  stops  the  clock, 
and  loads  the  set  lime  into  the  clock.  At  the 
instant  the  selected  time  occurs,  he  restarts 
the  clock,  and  it  is  synchronized.  Unfor- 
tunately, the  digit-switches  are  bulky  and 
expensive,  so  I  did  not  use  this  method. 

The  system  I  used  is  less  convenient  to 
use,  but  then  the  clock  does  not  need  to  be 
set  very  often.  I  provided  a  rotary  selector 
switch  which  selects  clock  speeds  of  Off, 
Normal,  and  up  to  10,000  times  normal 
speed.  This  fastest  speed  wUI  run  the  clock 
through  its  full  24-hour  range  in  8.6  seconds. 
In  use,  I  set  the  clock  by  running  it  at  high 
speed  until  it  gets  to  the  time  I  want,  switch 
to  OFF  to  wait  until  that  time  comes  up, 
then  switch  to  NORMAL  speed.  The  switch 
is  controlling  the  10  Hz  point  in  the  divider 
chain,  so  the  clock  can  be  synchronized  to 
within  1 00  milliseconds. 

Clock  Counters 

As  may  be  seen  in  the  clock  diagram.  Fig* 
3,  a  separate  counter  IC  package  is  used  for 
each  digit  of  the  clock,  except  the  tens  of 
hours.  A  7490  decade  counter  is  used  for  the 
units  of  seconds,  units  of  minutes,  and  units 
of  hours  digits,  all  of  which  count 
modulo- 10  (0  to  9,  then  back  to  0).  The 
leftover  divide-by-2  parts  of  the  8288's  are 
combined  to  make  a  2-bit  divide-by-4  for  the 
tens  of  hours  decade.  This  makes  a  basic 
40-hour  clock. 

To  make  the  clock  recycle  at  24  hours, 
that  time  is  recognized  by  a  detector  gate, 
which  then  resets  (clears)  the  clock  to  zero. 
Actually,  most  of  the  clock  is  already  zero, 
so  only  the  tens-of-hours  2,  and  the 
units-of-hours  4  need  to  be  reset.  A  nand 
gate  toggle  buffer  (simple  flip-flop)  is  used 
to  store  the  reset  signal  until  it  is  itself 
cleared  four  seconds  later.  This  storage  is 
necessary  because  the  reset  signal  is  removing 
the  signals  which  cause  it  by  resetting  the 
clock,  and  a  race  around  the  loop  would 
occur  without  the  storage.  The  four  seconds 
is  purely  arbitrary.  I  used  the  units  of 
seconds  4  line  because  it  was  handy;  any 
signal    that  switched   on   between   midnight 
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Two  Meter — 5.2  db  Povier  Gain 
Colinear  Mobile  Antenna 

!  5.2  db  gain  over  1/4  wave  ground 
plane 

!  SWR  at  resonance  .  .  .  typically  1.1:1 

!   Bandwidth  ...  7  MHz  for  1.5:1  or 
better  SWR 

!  Power  Rating  .  .  .  200  watts  FM 

!  Height,  including  mount  .  .  .  78" 

!  Radiator  .  .  .  17-7  PH  stainless  steel 

!  Field  adjustable  for  lowest  SWR 

CHOOSE  FROM  TWO  VERSIONS 

MODEL  CGT-144  (illustrated)  antenna  com- 
plete with  trunk  lip  mount  for  easy,  no  holes 
installation  on  side  or  edge  of  trunk  lip.  180° 
swivel  included  for  adjustment  of  antenna  to 
absolute  vertical.  Supplied  operational  with 
17'  MIL  spec  RG-58-U  and  PL-259  transceiver 
connector  factory  attached.  Antenna  is  remov- 
able from  mount.  Shpg.  Wt.  3.34  lbs.       $36.95 

MODEL  CG-144  —  Antenna  only  with  %"-24 
base  to  fit  all  standard  mobile  ball  mounts. 
Shpg.  Wt.   1.84    lbs.  $24.95 


A 


give  your  mobile  signal 
the  big  push ! 
this  large  aperature, 
two  meter 
antenna  will  create 
a  new  dimension 
in  amateur 

mobile  communications, 
where  action  counts, 
get  the 

decisive  advantage 
of  colinear  power  gain 
performance; 
transmitting  and  receiving ! 

Available  From  All  Distributors 

who  Recognize  the  Best. 


15800   COMMERCE    PARK    DRIVE 
BROOK  PARK,  OHIO  44142 


-  Create  a  vast  improvement  in  your  two  meter 
performance!   Get  the  advantage  of  6  db  gain 
transmitting — 6  db  gain  receiving. 
Both  are  yours  in  the  Hustler  Model  G6-144, 
the  antenna  designed  to  establish 
who  is  who  on  two  meters. 


he" 


meters 


me 


gain 


MODEL    G6-144. 


ELECTRICAL: 

•  6  db  gain  over  1/4  wave  ground 
plane 

•  Omnidirectional    radiation    pat- 
tern 

•  50  ohm  feed  impedance 

•  Field  adjustable 

•  SWR  at   resonance  —  typically 

1.1:1 

•  6  MHz  bandwidth   for   1.5:1   or 
better  SWR 

•  Power  rating— 250  watts  FM 


VERTICAL 

RADIATION 
PATTERN 


MECHANICAL: 

•  Radiator:  119"  x  1"  —  %"-%"  OD 
high  strength  aluminum  tubing 

•  Radials:  Four— 21" x%"  dia.  alu- 
minum rod 

•  SQ-239  coax  connector 

•  Wind  load— 23  lbs.  at  100  mph 

•  Wind  survival — 100  mph 

•  Mounting  —  cast  aluminum 
flange  accepts  1"  American 
standard  pipe  thread 

•  Shipping  Weight:  4.54  lbs. 
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NEW-TRONICS  CORP. 

15800  COMMERCE  PARK  DRIVE 
BROOK  PARK.  OHIO  44142 

The  G6-744,  plus  Super  Gain  two  meter 
mobiles  and  the  "Buck  Buster, ' '  are 

available  from  all  distributors 
who  recognize  the  best! 


LINE  DRIVERS  AS  DESIRED 
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Fig.  3.  Clock/ time  base  block  diagram. 


and  ten  seconds  later  would  have  worked. 
The  reset  signal  must  be  cleared  within  ten 
seconds  because  the  reset  for  the  tens  of 
hours  2-bit  is  also  holding  down  the  tens  of 
seconds  digit,  which  shares  the  same  8288 
IC 

Decoders  and  Readouts 

The  decoders  must  be  chosen  to  drive 
whatever  readout  the  builder  chooses. 
Seven-segment  readouts  such  as  I  chose  are 
the  most  economical  incandescent  readouts, 
but  the  builder  may  have  other  kinds  from 
surplus  sources.  Nixie  tubes  are  also  econom- 
ical, but  require  a  high  voltage  power  supply. 

The  7446  decoders  I  chose  match  the 
seven-segment  readouts  with  24  volt  incan- 
descent bulbs  that  1  used.  These  decoders 
will  stand  30  volts  and  switch  40  mA-  I  run 
the  lamps  with  12  volts;  they  are  bright 
enough  to  read  easily  and  the  life  of  the 
bulbs  is  extended  greatly.  If  the  builder  used 
lower  voltage  bulbs,  he  may  use  the  7447 
decoder,  which  has  a  1  5  volt  rating.  How- 
ever, if  the  lamp  current  will  exceed  40  mA 
per  lamp,  it  will  be  necessary  to  use  the 
7448  decoder  (which  pulls  up  instead  of 
down  at  the  output),  and  a  buffer  transistor 


in  the  line  to  each  lamp.  This  can  be  any 
cheap  NPN  such  as  a  2N5129,  The  con- 
nection for  this  is  shown  as  an  alternate  on 
the  schematic. 

If  the  builder  uses  ten-line  rear-projection 
readouts,  which  are  sometimes  available  as 
surplus,  he  will  need  7442  decoders.  If  he 
uses  Nixie  tubes,  he  will  need  7441  de- 
coders. 

Power  Supply 

The  circuitry  used  draws  a  substantial 
amount  of  current  at  5  volts  dc,  plus  an  even 
larger  amount  for  the  readout  lamps,  which 
may  also  be  5  volts,  plus  power  for  the  oven 
heater.  All  of  these  loads  are  varying;  each 
number  showing  on  the  display  uses  a 
different  number  of  lamps,  and  the  various 
counts  that  appear  from  time  to  time  in  the 
counters  draw  different  currents.  A  good 
voltage  regulator  can  eliminate  any  problems 
arising  from  this,  and  I  would  not  suggest 
that  anyone  consider  getting  by  without 
one.  IC  regulators  are  available  for  a  few 
bucks  with  all  the  features  one  would  want 
(voltage  regulation,  current  limiting,  short 
circuit  protection,  etc.)  from  several  man- 
ufacturers, including  National  and  f  airchild. 
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The  National  LM  309K  I  used,  for  example, 
is  in  the  standard  diamond  power  transistor 
case,  takes  in  6,5  to  35  volts  or  wave  forms 
with  ripple  between  those  limits,  puts  out  5 
volts  at  up  to  2  amp.,  is  short-circuit-proof, 
and  just  bolts  directly  to  any  grounded  heat 
sink.  All  that  costs  around  $4,  and  no  one 
can  affort  to  design  and  build  a  regulator 
with  that  kind  of  thing  available. 

The  rest  of  the  power  supply  is  a 
transformer-rectifier  to  supply  12  volts  dc 
for  the  regulator,  a  lamp  supply,  and  a  shunt 
regulator  for  the  standby  batteries.  My  lamp 
supply  is  very  simple,  being  jusl  another  set  of 
rectifiers  from  the  same  power  transformer, 
because  I  used  I2V  lamps.  If  other  voltage 
lamps  are  used,  a  separate  transformer  will 
probably  be  necessary,  but  separate  rectifiers 
should  be  used  in  any  case,  to  prevent  the 
heavy  lamp  current  from  loading  the  filter 
capacitor.  The  lamp  power  docs  not  need  to 
be  filtered. 

The  standby  batteries  are  connected  in 
parallel  to  float  across  the  unregulated  1 2 
volt  line.  This  simple  connection  would  be 
adequate  to  keep  the  batteries  charged  and 
provide  standby  power  for  the  5  volt  regula- 
tor, except  that  the  voltage  can  rise  high 
enough  to  overcharge  the  batteries.  The 
simple  shunt  regulator  I  used  limits  the  peak 
unregulated  voltage  to  about  14  volts,  which 
a  12  volt  storage  battery  can  stand  almost 
indefinitely. 

Batteries 

The  floating-battery  scheme  used  here  is 
appropriate  for  lead-acid  type  batteries.  I  use 
a  motorcycle  battery,  which  has  the  capacity 
to  run  the  clock  for  several  hours.  It  has  the 
drawback  of  having  the  acid  fume  and 
spillage  worry  of  that  type  of  battery.  A 
better  choice  would  be  a  sealed  battery  of 
the  type  made  by  Centralab  under  the  name 
GelCel.  The  Nicad  batteries  look  very  attrac- 
tive, although  high-priced,  but  they  require  a 
different  charging  scheme  than  I  have  pro- 
vided here,  that  is,  constant  current  instead 
of  constant  voltage, 

RFI  Considerations 

Digital  circuitry  of  the  type  used  in  this 
unit  generates  large  amounts  of  wideband, 
high-frequency  noise.  The  reason  for  this  is 
the    very    thing   that   makes  TTL   logic   so 


good:  it  works  very  fash  Whenever  a  gate 
switches,  the  resulting  square  voltage  wave* 
form  has  harmonics  spread  out  well  into  the 
VHF  region.  For  this  reason,  all  digital 
devices  to  be  used  near  radio  equipment 
should  be  built  in  shielded  enclosures,  at  the 
very  least  an  all-metal  cabinet,  and  all  wires 
leading  in  or  out  should  be  shielded  or 
filtered.  Normal  techniques  for  TVI-proofing 
a  transmitter  will  serve  here. 

Three  of  the  NOR  gates  in  the  LU38QA 
package  are  connected  in  cascade  to  form 
the  amplifier  portion  of  the  oscillator,  as 
may  be  seen  in  the  Time  Base  Schematic, 
Fig,  4.  The  input  to  this  amplifier  is  pin  10, 
and  the  output  is  pin  7.  The  last  gate  is  used 
as  an  output  buffer,  from  pin  4  to  3.  There 
are  two  feedback  paths,  one  for  dc  stabiliza- 
tion, and  one  for  the  rf  signal.  R4  and  R3 
provide  enough  negative  feedback  bias  to 
stabilize  the  amplifier  in  its  linear  region.  R3 
is  to  be  adjusted  to  get  a  symmetrical  square 
wave  from  pin  3.  C8  bypasses  the  rf  to 
ground  so  that  only  dc  is  fed  through  this 
path. 

The  crystal  Yl  and  capacitors  C3,  C4  and 
C7  are  connected  to  form  a  1 80°  phase  shift 
and  voltage  step-down  network,  as  used  in  a 
Colpitis  oscillator*  C4  is  a  fine  trimmer 
across  the  high-impedance  side  of  the  net- 
work to  adjust  the  frequency,  and  is  the 
Frequency  Adjust  Control  mentioned  in  Part 
I  of  this  series  The  amplifier  output  is 
attenuated  by  R2  and  C6,  then  lightly 
coupled  to  the  high -impedance  side  of  the 
crystal  network  through  C5  to  keep  the 
crystal  voltage  as  low  as  possible.  The  output 
from  the  low  impedance  side  of  the  crystal 
network  is  connected  back  to  the  amplifier 
input  to  complete  the  loop.  The  amplifier 
output  is  to  be  coupled  as  lightly  as  possible 
(smallest    value   of  C5)   and   still   maintain 

oscillations. 

You  might  get  by  without  shielding  tile 

oscillator,  but  I  consider  it  a  worthwhile 
precaution  to  isolate  the  oscillator  from 
outside  influences.  I  enclosed  the  whole 
oscillator  in  a  brass  strip  fence,  as  can  be 
seen  in  the  photo.  All  the  capacitors  asso- 
ciated with  the  crystal  network  (C3,  5,  6  & 
7)  must  be  high  quality  stable  types  such  as 
silver  mica.  C4  must  be,a  good  grade  VHF 
type  trimmer. 
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Fig.  4.  Time  base  schematic  diagram. 
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Divider  Chain 

The  divider  chain  consists  of  a.  string  of 
decade  dividers,  each  reducing  the  operating 
frequency  by  a  factor  of  ten,  Each  is 
connected  with  the  divide-by-five  ahead  of 
the  by-two  portion  to  give  a  square  wave 
output  The  input  signal  enters  at  the 
divide-by-five  trigger  port  (labeled  INgj)). 
The  output  of  this  section  (labelled  D)  is 
connected  to  the  trigger  of  the  divide-by-two 
section  (labelled  INa).  The  output  labelled 
A  is  then  the  square  wave. 

The  B  and  C  outputs  are  not  used  and  are 
left  open.  The  reset-io-0  and  reset -to-9  in- 
puts are  not  used  in  the  divider  chain  and  are 
grounded.  Inputs  left  open  will  assume  a 
logic  1  (high)  state,  which  in  this  case  would 
hold  the  counters  in  reset  (0)  state. 

The  A  output  of  each  divider  goes  to  the 
INbd  input  of  the  next  divider  in  each  case, 
except  the  10  Hz  line  between  U7  and  U8. 
This  Line  goes  through  the  Clock  Speed 
Switch  SI  in  the  NORMAL  position.  In 
other  positions,  the  input  to  U8  is  tapped 
from  the  output  of  dividers  running  at 
higher  frequencies  to  speed  up  the  clock,  as 
explained  previously. 

Bypass  capacitors  C9-15  are  required 
because  of  a  characteristic  of  the  TTL  ICs 


used;  these  devices  draw  a  large  amount  of 
current  for  a  very  short  period  of  time  while 
they  are  changing  state,  appearing  as  a 
current  spike  on  the  Vcc  line.  Due  to  the 
inductance  in  even  a  short  piece  of  wire 
feeding  the  supply  voltage  to  the  IC,  this 
current  spike  can  produce  bad  voltage 
surges.  The  cure  is  simply  a  small  capacitor 
directly  across  the  supply  terminals  of  each 
device.  This  is  a  small  price  to  pay  for  the 
high  performance  of  the  TTL  logic  family. 

Line  Drivers 

U2  is  a  hex  inverter  used  as  an  isolation 
amplifier  for  driving  coaxial  lines.  Two 
amplifier  sections  are  used  in  parallel  to 
drive  a  90fi  coaxial  line  (RG-62  cable) 
through  isolation  resistors.  These  180£2  resis- 
tors in  parallel  give  an  effective  9012  output 
impedance  and  keep  the  load  on  each 
amplifier  within  its  10  mA  rating.  One  IC 
provides  three  output  lines.  10  Hz  is  needed 
for  frequency  counter,  1  MHz  is  a  useful 
output  for  initial  oscillator  checks,  and  the 
other  line  may  b§  connected  to  whatever 
frequency  is  desired  between  100  Hz  and 
100  kHz.  To  bring  out  all  the  possible 
frequencies  would  require  additional  hex 
inverter  packages, 
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Clock  Counters 

The  clock  counters  consist  of  a  divider  IC 
for  each  digit  of  the  clock  except  the  tens  of 
hours,  with  a  24-hour  reset  circuit  to  switch 
the  clock  back  to  zero  every  midnight,  as 
may  be  seen  in  the  Clock  Schematic  Dia- 
gram, Fig.  5. 

The  units  of  seconds  (UI4),  minutes 
(UI2),  and  hours  (U10)  counters  are  decade 
dividers  connected  in  the  standard  manner 
for  this  device.  That  is,  the  input  signal 
triggers  the  divide-by -2  A  section  first,  and 
then  the  by-5  BCD  section  to  produce  the 
standard  binary-coded-decimal  (BCD)  count- 
ing sequence  for  which  the  decoders  are 
designed.  Therefore,  the  ABC  &  D  outputs 
are  connected  to  the  ABC  &  D  inputs  of  the 
decoders  respectively,  The  D,  or  last,  output 
drives  the  input  of  the  following  stage. 

All  the  reset  inputs  on  the  units  digits  are 
unused  and  grounded,  except  the 
reset-to-zero  for  the  units  of  hours.  This  is 
connected  to  the  reset  line,  as  shown  in  Fig- 
3,  to  clear  the  four  in  the  twenty -four  hours. 

The  tens  of  seconds  and  tens  of  minutes 
digits  use  the  divide-by-six  BCD  sections  of 
U13  and  Ull  IC*s  respectively.  Because 
these  represent  the  ABC  bits  of  a  modulo-six 
digit,  the  BCD  outputs  of  these  counters  are 
connected  to  the  ABC  inputs  respectively  of 


the  corresponding  decoders,  U19  and  U17. 
The  reset-to-zero  input  of  U13  is  connected 
to  the  reset  line,  all  others  being  grounded. 
The  leftover  divide-by-2  A  sections  of 
UI3  and  Ul  1  are  used  to  make  the  two-bit 
tens  of  hours  digit.  The  Ull  A  section  is  the 
TH1  bit  and  the  U13  A  section  is  the  TH2 
bit.  Therefore,  the  D  output  from  U10 
drives  the  A  input  of  Ul  1 ,  and  the  A  output 
of  Ul  1  drives  the  A  input  of  U13.  These  two 
A  sections  are  connected  to  the  A  &  B 
inputs  of  the  tens  of  hours  decoder  U15, 
representing  a  two-bit  number  to  that  de- 
coder. The  other  decoder  inputs  are 
grounded. 

The  quad  nand  IC  U9  is  connected  to  im- 
plement the  24-hour  reset  logic,  which  may 
best  be  seen  on  Fig.  3.  The  number  24:00:00 
is  recognized  by  the  gate  at  pins  8,  9  &  10  by 
the  presence  of  the  TH2  and  UH4  bits  in  the 
high  state,  which  then  sets  the  nand  toggle 
made  up  of  the  gates  at  pins  1  through  6. 
The  toggle  puts  a  high  state  on  the  reset  line 
from  pin  3,  which  resets  to  zero  U10  arid 
U13-  The  next  US4  bit  is  inverted  by  the 
gate  at  pins  1 1  —  14  of  U9  and  then  used  to 

clear  the  nand  toggle. 
Decoders  and  Readouts 

The  common  terminal  of  the  readouts  is 

connected    to   the   lamp   voltage   from   the 
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power  supply,  and  the  lamp  of  each  segment 
in  the  display  lights  as  its  line  is  grounded  by 
the  decoder.  The  decoder  lights  the  combina- 
tion of  lamps  making  the  numeral  corres- 
ponding to  the  binary  code  fed  to  it  from 
the  counter. 

The  pin  4  &  5  connections  to  the  decoder 
are  for  blanking  of  unused  numbers  and  have 
no  function  in  a  clock.  Because  they  are 
active  in  the  low  state,  they  may  be  left 
open  to  be  inactive  (high). 

The  input  at  pin  3  of  the  decoders  is  for 
lamp  testing.  I  didn't  use  this,  but  one  could 
tie  all  these  pin  3*s  together  to  a  bus  line  and 
ground  it  with  a  push-button  to  make  all  8's 
appear  in  the  display,  thus  testing  all  display 
segments.  This  would  not  be  a  very  useful 
frill,  but  it  would n  t  cost  much  either. 

An  alternate  connection  for  lamps  draw- 
ing more  than  40  mA  is  shown  in  the  corner 
of  Fig.  6.  This  uses  a  7448  decoder  and 
seven  NPN  switch  transistors.  The  7448  has 
output  pull-up  resistors  for  direct  connec- 
tion to  the  transistor  base. 


Power  Supply 

The  power  supply  for  the  ICs  uses  a 
transformer  with  center-tapped  secondary, 
full- wave  rectifiers,  and  capacitor  filter  of 
the  simplest  type,  as  can  be  seen  in  Fig.  6. 
The  filter  capacity  shown  allows  several  volts 
of  ripple  and  is  thus  very  easy  on  the 
rectifiers,  but  the  regulator  IC  U21  changes 
this   to  as  pure  dc  at  5  volts  as  one  could 


desire.  About  one  /iF  of  filter  capacity 
should  be  on  the  output  of  the  regulator, 
but  this  can  be  at  the  load,  or  almost 
anywhere  on  the  5  volt  bus,  as  it  is  to  bypass 
low-frequency  transients. 

The  lamp  power  is  derived  with  a  separate 
set  of  rectifiers  to  prevent  loading  the  filter 
capacitor  with  the  relatively  heavy  lamp 
current. 

The  shunt  regulator  I  used  is  fairly  crude 
and  non-adjustable,  but  is  doing  its  job  quite 
adequately-  The  two  6.8  volt  zener  diodes 
provide  a  1 3.6  volt  reference  voltage  for  the 
base  of  shunt  regulator  QL  Whenever  the 
emitter  of  this  PNP  transistor  exceeds  0,3 
volts  higher  than  this,  or  about  13.9  volts, 
the  regulator  begins  to  shunt  current  to 
ground  to  hold  the  voltage  at  that  level.  The 
2.2£2  resistor  R12  is  chosen  to  limit  charging 
current  to  the  battery  to  about  1/2  ampere 
when  the  battery  is  low,  i.e.,  about  1 1  volts 
terminal  voltage.  Rll  is  not  at  all  critical, 
and  only  provides  some  keep-alive  current 
for  the  zener  diodes  when  Ql  is  not  con- 
ducting, 

.  .  .K5DUS 


YOUR  CALL 

Please  check  your  address  label  and  make  sure 
that  ft  is  correct.  In  cases  where  no  call  letters 
has  been  furnished  we  have  had  to  make  one  up. 
If  you  find  that  your  label  has  an  EB*&*  on  it 
that  means  we  don't  know  your  call  and  would 
appreciate  havinq    it. 
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with  Signal/Ones  CX7-A 
you  settled  for  the  best 


now  meet  the  rest  of  the  best. 


A  few  short  years  ago,  Signal/One  introduced  the  solid-state  CX7-A.  It 

was  quickly  recognized  as  the  world"s  most  advanced  radio  transceiver.  It  still  is. 

Now,  Signal/One  is  more  than  just  the  CX7-A.  A  lot  more. 

For  openers,  we've  added  two  new  receivers.  One/theCR-1500,  a  dual-channel 
system  is  so  advanced  —  in  selectivity,  sensitivity  and  versatility —  you  won't 
find  anything  like  it 
this  side  of  a  research 


laboratory.  The 
CR-1200  receiver,  our 
other  new  one,  fea- 
tures a  single  VFO.  If  it  weren't  for  its  bigger  brother,  it  would  be  the  finest 
receiver  you  could  buy. 

There's  a  new  CT-1500  transmitter,  the  matching  transmitter  for  use  with  the 

CR-1200  and  CR-1500  receivers.  It  incorporates 

all  modes  of  operation  and  includes  the  famous 

Signal/One  RF  envelope  clipping,  broadband 

tuning,  full-automatic  CW  keying,  and  many 

other  features. 

We're  also  introducing  a  new  transceiver,  the  CX-10,  which  contains  several 
CX7-A  features.  In  addition,  it  can  be  used  with  either  our  new  AC  or  DC  power 
supplies,  an  external  VFO,  and  other  accessories 


Our  new  accessories  include  a  deluxe  station 
console,  speakers,  2-meter  and  6-meter 
transverters  with  direct  digital  readout  and  FM 
capability,  and  custom  microphones. 

In  the  past  years,  there  were  one  or  two  names  in  amateur  radio  gear  that 
meant  the  finest.  In  their  time  they  were. 

Times  have  changed.  Now,  if  you  want  the  finest,  choosing  is  easy. 
It's  all  at  Signal/One. 


13130  Yukon,  Hawthorne,  Ca.  90250  (213)  679-9022 


HI 


■» 


Clifford  Kiinert  WB6BIH 
520  Division  Street 
National  City  CA  92050 


YING 


C0NTR0 


A  circuit  for  controlling  timed  functions  in  a  repeater.  The  use  of  the  new 
SigneMcs  NE555  IC  timers  eliminates  elec I ironic  and  mechanical  complications. 


very  repeater  has  a  need  for  two  basic 
timing  functions.  The  first  is  the  de- 
layed drop  out.  A  short  time  delay  between 
the  release  of  the  COR  and  the  transmitter 
drop  out  is  necessary  to  prevent  the  trans- 
mitter keying  relays  from  chattering  on  a 

■ 

signal  that  is  fluttering  in  and  out  of  the 
repeater  receiver.  This  short  delay,  usually 
approximately  two  seconds,  will  prevent  the 
annoying  chattering  noise  and  prolong  the 
life  of  the  equipment. 

The  second  function  is  usually  called  the 
time-out-timer  or  transmit -interval-timer. 
Occasionally   someone   will   accidentally  or 


deliberately  leave  his  transmitter  keyed  up 
on  the  input  channel  of  the  repeater.  If  the 
transmitter  in  the  repeater  is  not  rated  for 
continuous  service,  it  may  overheat  or  be 
damaged.  If  for  some  reason,  the  repeater 
cannot  be  controlled  under  these  conditions, 
this  can  cause  severe  anxiety  for  the  person 
who  must  either  wait  for  it  to  go  away,  or 
drive  a  hundred  miles  in  the  mountains  at 
night  to  solve  the  problem. 

Many  repeater  systems  use  surplus  time 
delay  relays,  coffee  pot  trimmers,  or  other 
mechanical  contrivances.  These  devices  may 
be  either  unreliable  or  expensive. 
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Fig.  I.  Schematic  diagram  of  the  repeater  control  circuit  using  NE5S5  IC& 
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Integrated  Circuits 

The  device  to  be  described  in  this  article 
uses  three  integrated  circuits  that  are  reliable 
and  inexpensive,  A  few  resistors  and  capaci- 
tors set  the  time  intervals  for  the  two 
Signetics  555  timers.  A  7400  quad  dual 
input  nand  gate  performs  the  required  logic 
functions,  A  transistor  is  used  to  drive  a 
relay  in  the  output  circuit.  The  completed 
unit  is  connected  between  the  repeater 
receiver  COR  contacts  and  the  repeater 
transmitter  keying  line. 

Construction  Notes 

Any  available  method  of  construction  can 
be  used  since  the  layout  is  not  critical.  A 
piece  of  perforated  circuit  board  makes  a 
good  chassis  for  hand  wiring.  With  the  pins 
on  the  ICs  inserted  in  matching  holes  in  the 
boards,  wires  can  be  stuffed  into  the  same 
holes  alongside  the  IC  pins  for  soldering. 
Teflon  insulated  wire  is  a  must  where  repeat- 
ed soldering  and  unsoldering  may  be  neces- 
sary to  correct  solder  bridges  between  pins. 
Making  a  printed  circuit  board  is  not  recom- 
mended since  such  a  one-of-a-kind  project 
usually  does  not  justify  the  trouble  and 
expense. 

The  integrated  circuits  and  data  sheets  for 
this  project  were  obtained  from  Solid  State 
Systems,  Inc.  Capacitors  with  polarity  mark- 
ings were  electrolytic.  The  .1  and  .01  /iF 
capacitors  can  by  mylar  or  disc  ceramic. 
These  two  capacitors  were  necessary  to 
prevent  radiated  noise  from  triggering  the 
timer.  Other  precautions  may  become  neces- 
sary under  different  conditions. 

Note  that  the  top  view  of  the  pin 
connections  for  the  555  in  the  schematic  are 
numbered  differently  from  the  usual  conven- 
tion. This  numbering  was  given  with  the 
application  information,  but  the  normal 
convention  was  given  on  the  data  sheet.  The 
numbering  shown  in  the  schematic  was  used, 

and  the  circuit  operated  this  way. 

The    output    circuit    shows    a    transistor 

driving  a  relay.  A  2N2222  switching  transistor 

can   be   used  to  drive  a  28  volt  crystal  can 

relay  coil.  The  contacts  of  these  relays  will 

typically    handle    up    to    two    amperes.    A 

silicon   power  diode   must  be  placed  across 

the  relay  to  protect  the  transistor,  A  28  volt 

lamp  can  also  be  used  for  this  purpose  while 


providing  an  indicator  light,  if  the  transistor 
can  handle  the  extra  current.  Other  com- 
binations of  transistor  and  relay  may  be  used 
if  the  transistor  has  enough  dc  gain  to  be 
fully  turned  on  by  the  IC  output.  The  IC 
should  be  able  to  provide  more  than  10  mA, 
and  as  much  as  50  mA  short  circuit  current. 
A  resistor  is  placed  in  the  base  of  the 
transistor  to  limit  base  current  to  no  more 
than  what  is  necessary  to  saturate  the 
transistor. 

A  plug-in  relay  can  be  used  to  provide  for 
easy  repair  of  the  only  probably  cause  of 
failure  in  the  circuit. 

Setting  Up 

Once  the  circuit  is  completed,  the  drop 
out  delay  time  can  be  adjusted  with  the 
250K  variable  resistor.  The  time-out  timer  is 
not  made  adjustable,  but  the  220K  resistor 
or  the  1 000  fxF  capacitor  can  be  changed  to 
select  different  time  constants.  Longer  time 
constants  may  be  difficult  to  achieve  be- 
cause of  the  leakage  resistance  found  in  most 
large  electrolytic  capacitors.  The  com- 
ponents used  resulted  in  a  time-out  delay  of 
almost  ten  minutes  although  the  theoretical 
time  constant  would  be  only  about  four 
minutes.  This  is  because  the  leakage  resis- 
tance in  the  capacitor  counteracts  the 
timing  resistor.  If  the  leakage  is  bad  enough, 
the  timer  will  never  time  out. 

No  power  supply  is  shown  in  the  schema- 
tic, but  voltages  can  be  obtained  from  a 
dropping  resistor  and  zener  diode  from  the 
repeater's  28  volt  power  supply.  If  a  special 
separate  power  supply  must  be  built,  there 
are  many  integrated  circuit  voltage  regula- 
tors that  can  make  the  project  very  simple. 

Final  Comments 

The  integrated  circuits  cost  just  over 
three  dollars  at  the  time  of  this  writing,  and 
prices  have  been  decreasing  steadily.  The 
circuit  gives  solid  state  reliability  with  the 
exception  of  the  output  relay  which  can  be 
made  easily  replaceable.  Anyone  who  is 
putting  up  a  new  repeater  should  consider 
making  this  simple  circuit  a  part  of  the 
control  system  right  from  the  start,  but  if 
the  machine  is  already  up,  its  never  too  late 
for  improvements. 

,.  .WB6BIH 
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SSTV  MAKES  YOU 
FEEL  YOUNG  AGAIN! 

Remember  the  excitement  and  enthusiasm  you 
felt  when  you  first  started  in  amateur  radio?  Doz- 

ens  of  hams  have  told  us  that  working  SSTV  has  1 

renewed  that  same  thrill  and  enthusiasm.  In  fact,  | 

(hey  become  so  fascinated,  and  enjoy  working  ff 

SSTV  so  much  that  they  stay  up  half  the  night  1 

working  other  SSTV  stations.  Now,  when  was  I 

the  last  time  you  got  that  excited  over  amateur  I 
radio? 

Order  your  Robot  SSTV  equipment  now,  and  get 
in  on  the  fun.  Or,  write  for  the  full  SSTV  story. 
But  do  it  today. 

□  Please  send  your  new  factory  direct  price  list, 

□  Enclosed  $ Please  send  the  following 

equipment  via  AIR   □     or  SURFACE   □ 

□  Model  70  Monitor  $295 

□  Model  80  Camera  $295 
D   25mm  f1.4  MACRO  Lens  $54 


Name 


Call 


Address 


City. 


State 


Zip. 


California  residents  add  5%  sales  tax. 


I  ROBOT | 

L  ROBOT  RESEARCH  INC.     J 


ROBOT  RESEARCH  INC. 

7591  Convoy  Court    San  Diego,  California  921 11 


Don  Miller  W9NTP 

Box  95 

Waldron  IN  46182 


Ralph  Taggart  VJB8DQT 
4515  Oakwood 
Okernos  MI  48864 


POPULAR  SLOW-SCAN 
TELEVISION  CIRCUITS 


PART 


This  article  presents  a  description  and 
analysis  of  some  of  the  circuit  elements 
commonly  used  in  slow  scan  gear.  The  data 

presented  will  be  very  useful  to  those  wish- 
ing to  experiment  with  different  circuits  but 
a  light  reading  will  provide  you  with  some  of 
the  basic  circuit  functions.  A  thorough 
understanding  of  the  material  presented  here 
is  not  essential  to  build  and  operate  the 
circuits  to  be  presented  later,  but  it  is 
presented  for  easy  reference  if  you  desire  to 
go  a  little  deeper  into  the  various  circuit 
functions. 

Operational  Amplifiers 

If  one  could  pick  a  single  electronic 
component  that  was  the  most  valuable  to  a 
slow  scanner,  it  would  be  an  operational 
amplifier.  The  op-amp  is  an  integrated  cir- 
cuit consisting  of  many  transistors.  It  has 
high  gain  in  excess  of  100,000.  It  can  be 
connected  to  external  circuits  to  perform  a 
wide  variety  of  electronic  functions.  This 
discussion  will  avoid  some  of  the  short- 
comings of  these  amplifiers  and  concentrate 
on  the  usefulness  of  the  economical  and 
readily  obtainable  devices. 


In  order  to  simplify  the  discussion  as 
much  as  possible,  just  two  types  of  ampli- 
fiers will  be  discussed.  These  two  types  were 
first  introduced  by  the  Fairchild  Company, 
but  they  are  also  now  being  made  by  a  great 
number  of  manufacturers.  These  two  op- 
amps  are  the  709  and  74  L  The  709  is  the 
original  uncompensated  op-amp  and,  since  it 
has  been  available  the  longest,  it  is  the 
lowest  priced.  Compensation  refers  to  exter- 
nal capacitors  and  resistors  added  externally 
to  control  the  roll-off  of  the  frequency 
response.  The  many  uses  of  the  op-amp  call 
for  different  compensation,  so  care  must  be 
taken  to  use  the  correct  capacitors  and 
resistors. 

The  741  is  a  universally -compensated 
amplifier  that  requires  no  external  resistors 
or  capacitors.  It  also  has  some  superior 
breakdown  and  operational  characteristics 
that  make  it  a  bit  more  reliable  than  the 
709.  The  designs  described  in  this  handbook 
will  use  either  709 's  or  74 1 V 

Op-amps  can  be  purchased  in  three  or 
four  package  styles.   These  are   the  TO-99, 
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Fig.  2-1.  Symbol  for  op-amp 


flatpackj  dual  in-line  package  or  DIP,  and  a 
shorter  DIP  called  the  mini-dip  The  TO-99 
package  looks  like  an  ordinary  transistor 
with  many  leads.  The  flat  pack  is  very  hard 
to  use  since  its  leads  are  difficult  to  fasten 
down  unless  the  designer  had  developed  a 
special  socket  PC  board  mounting.  The  DIP 
is  our  favorite.  It  lends  itself  to  sockets  or  to 
0.1  mill  vector  board.  They  come  in  a  14-pin 
or  8 -pin  package.  The  8 -pin  package  is  called 
the  mini-dip.  The  741  can  be  purchased 
from  Texas  Instruments,  T.L,  in  the  mini-dip 
package.  Usually  the  14-pin  DIP  709  or  741 
works  out  very  well  either  in  a  breadboard 
circuit  or  on  a  finished  PC  board  layout  and 
is  recommended. 

Let  us  now  look  at  the  general  uses  of  the 
op-amp ♦  The  op-amp  requires  an  equal  posi- 
tive and  negative  voltage  supply  in  most 
applications.  The  amplifier  has  two  inputs 
labeled  -  or  +  which  are  called  inverting  and 
non-inverting  respectively.  Either  or  both 
can  be  used  for  signal  inputs.  The  output 
terminal  of  all  economically  priced  op-amps 
is  single  ended.  The  op-amp  can  be  a  dc 
amplifier  and  can  provide  outputs  referenced 
to  any  dc  level  within  the  dynamic  range  of 
the  amplifier.  The  gain  is  controlled  very 
accurately  to  a  known  quantity  by  merely 
choosing  the  ratio  of  two  resistors.  The 
frequency  response  is  limited  to  about  1 
MHz  and  below.  The  usual  symbol  and  the 
terminal  markings  for  an  op-amp  are  shown 
in  Fig.  2-1 . 

Again,  if  it  is  desired  to  invert  a  signal, 
connect  the  signal  source  to  the  minus  {or 
inverting)  terminal.  This  is  shown  in  Fig.  2-2. 


ein 


=^ 


•% 


By  algebraic  manipulation,  it  is  possible 
to  prove  that  the  gain  of  this  amplifier  is  the 
ratio  of  the  values  resistor  Rf  to  resistor  Rl . 
The  gain  is  independent  of  any  amplifier 
characteristics  as  long  as  the  open  circuit 
amplifier  gain  is  high.  The  gain  equation  is 
therefore: 

Co  =  -Rf/Rl  Cin 


Fig,  2-3,  Use  of  an  op-amp  in  summing. 

As  was  mentioned  before,  it  is  necessary 
to  add  the  compensation  resistor  capacitor 
combination  if  a  709  is  used;  but  if  a  741  is 
used,  no  compensation  is  necessary. 

The  inverting  input  has  other  extremely 
interesting  features.  This  input  terminal  ap- 
pears to  be  near  ground  potential  in  its 
amplifying  characteristics.  In  fact,  it  is  called 
the  virtual  ground  input  Because  of  this 
feature,  this  input  can  be  used  as  a  summing 
junction*  Let  us  say  that  you  want  to  add 
two  signals  and  have  each  signal  amplified  by 
a  different  amount.  The  circuit  is  shown  in 
Fig.  2-3, 


+ 

OFFSET 
CONTROL 


Fig.  2-4,  Op-amp  with  offset  control 


Fig,  2-2,  The  inverting  amplifier. 


The  output  voltage  is  given  by  equation 
Co=-Cl  Rl/Rl  -C2  Rf/R2 

So  far,  very  little  has  been  said  about  dc 
offset.  This  effect  is  just  the  dc  output 
voltage  that  exists  when  the  inputs  are 
returned  to  ground.  This  defect  is  caused  by 
the  1C  imperfections  and  can  be  easily 
controlled  by  adding  a  dc  signal  to  the  input 
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Fig.  2-5,  Offset  compensated  op-amp. 

to  return  the  output  to  zero  volts.  As  an 
example,  see  the  offset  control  shown  in  Fig. 
2-4.  The  potentiometer  is  adjusted  so  that 
the  output  is  dc  zero  with  EI  grounded.  In 
order  to  balance  the  op-amp  as  much  as 
possible,  many  times  the  need  for  the  offset 
adjustment  is  eliminated  by  putting  a  resis- 


Fig.  2-6.  Non-inverting  op+amp* 


tor  from  the  plus  (+)  or  non-inverting  input 
to  ground  equal  to  the  parallel  combination 
of  resistor  connected  to  the  minus  (— )  or 
inverting  input  terminal.  This  is  shown  in 
Fig.  2-5. 

It  is  obvious  that  if  it  is  desired  to  have 
the  ac  signal  appearing  at  the  output  refer- 
enced to  A  plus  or  minus  dc  signal  that  the 
potentiometer  shown  in  Fig.  2-6  can  be 
easily  adjusted  to  do  this.  The  usefulness  of 
this  adjustment  shows  up  in  slow  scan  when 
accurate  adjustment  of  the  black  level  is 
necessary. 

Let  us  look  at  the  plus  or  non-inverting 
input.  This  input  ^an  be  used  simultaneously 
or  alone  for  op -amp  applications.  It  provides 
an  output  that  is  in  phase  with  the  input  and 
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THE  COM  CRAFT  CTR-144 


MADE  IN    U.S.A. 

The  First  AM-FM 

Solid-State  Transceiver 

For  Two  Meters 

No  longer  is  it  necessary  to  choose  between 
AM  and  FM  on  two  meters.  Now  you  can  have 
both  in  one  compact  unit.  Join  the  gang  on 
the  new  FM  repeaters  yet  still  be  able  to  "rag 
chew"  with  old  friends  either  AM  or  FM  any- 
where in  the  two  meter  band. 

COMPARE  THESE   FEATURES 

TRANSMITTER: 

■  Built*in    VFO    (Frequency    converted    for    stability) 

*  AM  and  FM  both  crystal  and  VFO 

■  Four  transmit  crystal  positions  (8  MHz) 

■  12  watt  input  AM  and   FM 

■  High  level  transmitter  modulation  on  AM 

■  Bandpass   coupled    transmitter   requiring   only  final    tune 
and    load 

■  Three    internal    transmit   crystal    sockets   with    trimmers 
for  netting 

■  One  transmitter  crystal  socket  on  the  front  panel 

■  Deviation    Limiting 

■  146.94  MHz  crystal  included 

RECEIVER: 

■  Double  conversion 

■  Crystal  controlled  first  conversion 

■  MOS  FET  receiver  front-end 

a  Integrated  circuit  limiter  and  discriminator  for  FM 

■  Envelope  detector  and  series  gate  noise  clipper  for  AM 

■  Built-in  squelch  for  both  AM  and  FM 

GENERAL: 

■  Separate  transmitter  and  receiver  tuning 

■  Built-in   115VAC  power  supply 

■  Direct  12VDC  operation  for  mobile  or  portable  operation 

■  Optional    portable    rechargeable     snap-on    battery    pack 
available 

■  "S"   Meter  also  used   for  transmitter  tune  up 

■  Military  style  glass  epoxy  circuit  boards 

■  Anodized  lettering  and  front  panel 

■  Baked  epoxy  finish  on  the  cabinet 

■  47  transistors,    22  diodes,    1    integrated    circuit 

■  Dimensions:  1CH/*"W  x  6y4"H  x  7l/*"D 

Warranty — 90  Days  Parts  and  Labor 


The  CTR-144  is  available  at  your 
DEALER 

$489.95 
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P.O.  BOX  266— GOLETA,  CALIF.  93017 
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Fig.  2-7.  Voltage  Follower  op-amp. 
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The  result  of  over  25  years  of  two-way 
radio  experience.  Gives  you  . .  . 

■  3  db  +  gain  over  1/4  wave  whip 

■  6  db  +  gain  for  complete  system 
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watts  continuous.  Models  to  fit  any  standard 
mount.  Available  as  antenna  only  or  com- 
plete with  all  hardware  and  coax. 

Get  the  full  facts  on  this  amazing  antenna 
that  brings  signals  up  out  of  the  noise  .  .  . 
provides  better  fringe  area  talk  power.  Write 
today  for  fact  sheet  and  prices. 


Sold  with  a  full  money  back  guarantee. 
You  hear  better  or  it  costs  nothing! 
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5  db  Gain  Antenna  for 
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Phased  Colhnear  with  same  rugged  construc- 
tion as  La  rsen  2  meter  antennas  and  5  db 
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Fig*  2-8.  Power  lead  reversal  protection. 


is  referenced  to  dc  similar  to  inputs  applied 
to  the  inverting  input.  The  circuit  is  shown 
in  Fig.  2-6. 

It  can  be  shown  by  analysis  that  the  gain  of 
this  configuration  is  given  by 

Co  =  +  Cin(Rf/Rl)+  1 

In  other  words,  besides  the  output  being 
in  phase  with  the  input*  the  gain  is  1  plus  the 
gain  for  signals  applied  to  the  minus  or 
inverting  input.  It  is  also  possible  to  apply  dc 
signals  at  this  input  to  offset  the  output  to 
the  desired  reference  level. 


Use  R2  -  50  ohms  when 
the  amplifier  is  operated 
with  eapaeitive  loading. 
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Fig.   2-9,  Compensation  information  for  the  709, 
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A  word  should  be  stated  about  the 
realtive  size  of  resistors  applied  to  the 
op-amp.  If  all  resistors  are  kept  below  1  MO 
no  problems  will  develop,  Usually  the  gains 
desired  can  be  achieved  with  this  range  of 
resistors  without  developing  any  problems. 

One  final  circuit  should  be  shown  that  is 
needed  by  the  slow  scan  active  filter  design- 
er. This  is  the  voltage  follower  circuit.  It 
provides  very  high  input  impedance  and  low 
output  impedance.  It  has  a  gain  of  +1.  It  is 
shown  in  Fig.  2-7. 

The  response  of  an  op -amp  to  large 
changes  of  input  signal  is  not  as  fast  as  might 
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T  =  .69R2C 


SYNC 


Fig.    2-1 1.    Collector-coupled    monostable    mufti 
vibrator. 


be  expected  from  circuit  considerations,  A 
large  change  of  input  causes  the  feedback  to 
overdrive  the  input  stage  as  it  attempts  to 
correct  the  slow  rise  time  of  the  frequency 
compensated  stages.  The  clipped  signal  is 
integrated  by  the  compensation  capacitors, 
resulting  in  an  output  voltage  that  rises  at  a 
fixed  rate.  This  rate  limit,  or  slew  rate, 
determines  the  speed*  with  which  the  ampli- 
fier can  respond  to  large  signals.  This  slew 
rate  becomes  important  in  the  slow  scan 
sweep  driver  circuits  shown  later. 

In  order  to  protect  an  op -amp  on  the 
breadboard  from  accidental  reversal  of  the 
power  supply  leads,  a  diode  can  be  inserted 
into  the  negative  power  lead.  This  will  assure 
that  the  reversal  will  not  damage  the  internal 
circuitry  of  the  op-amp.  This  is  shown  in 
Fig.  2-8. 

For  convenience  to  the  slow  scanner 
some  of  the  specifications  of  the  70c>  and 
741  are  shown  in  table  form  below.  In 
addition,  a  graph  of  resistor  and  capacitor 
combinations  is  given  for  the  different  gains 


for  the  compensated  709,  The  pin  connec- 
tions of  each  amplifier  in  its  various 
packages  are  also  shown  in  Figs.  2-9  and 
2-10. 

Note  in  Fig,  2-10  that  the  741  can  be 
used  as  plug-in  replacement  for  the  709  but 

not  vice  versa. 

The  Monostable  Multivibrator 

The  monostable  multivibrator  (or  "one 
shot1*  as  it  is  sometimes  called)  is  used 
extensively  in  both  slow  scan  monitors  and 
cameras.  The  monostable  oscillator  is  able  to 
produce  a  pulse  of  the  desired  width  from  a 
noisy  pulse  recovered  from  the  sync  re- 
covery circuits  of  the  monitor  or  from  the 
timing  circuits  of  a  camera. 

The  circuit  of  a  monostable  multivibrator 
is  similar  to  that  of  other  multivibrators,  but 
differs  in  that  it  has  only  one  stable  state. 
The  general  circuit  configuration  of  a  collec- 
tor-coupled monostable  multivibrator  is 
shown  below  in  Fig.  2-1 1 , 

Since  the  emitter  base  junction  of  transis- 
tor Q2  is  forward  biased  by  R2,  Q2  is 
normally  in  full  conduction.  The  output 
voltage  at  the  collector  of  Q2  is  the 
saturation  voltage  of  the  transistor  Upon 
the  application  of  a  positive  sync  pulse  at 
the  base  of  Qh  the  collector  voltage  of  Ql 
drops  and,  since  the  voltage  across  a 
capacitor  cannot  change  instantaneously,  it 
causes  the  base  of  Q2  to  cut  off  the 
conduction  of  Q2.  The  feedback  from  the 
collector  of  Q2  to  the  base  of  Ql  via  R4 
causes  the  action  to  be  regenerative  and  a 
positive  pulse  occurs  at  the  collector  of  Q2. 


709  Specifications    741  Specifications 


±22V 


+  9V 


Maximum  power  supply 

voltage 

Minimum  power  supply 

voltage 

Recommended  power  supply    ±1 2 V 

voltage 

Maximum  differential 

voltage  swing 

dc  current  requirements 

Output  current 
Slew  rate 


±15V 

(Rl  5* 2,0000 
3  mA 

5  mA 
3V/jLtsec 


:22  V 


±  3V 


±12V 


±13V 


3  mA 
5  mA 

0,5V//isec 


The  741  is  short-circuit  protected. 
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Fig.   2-12.  Hookup  of  a  UL914  as  a  monostable 
multivibrator. 


The  time  constant  of  R2C  determines  the 
approximate  width  of  the  output  pulse  and 
is  given  by:  T  =  0.69 R2C 

It  is  common  practice  now  to  utilize 
integrated  circuits  for  monostable 
multivibrators,  A  popular  circuit  using  the 
UL914  or  MC-824F  integrated  circuit  is 
shown  in  Fig.  2-12  Note  that  the  824  is  a 
quad-transistor  gate  and  therefore  can  be 
utilized  for  two  monostable  multivibrators. 

The  Schmitt  Trigger  Circuit 

The  Schmitt  trigger  circuit  is  shown  in 
Fig.  2-13.  It  resembles  a  bistable 
multivibrator,  but  it  lacks  the  coupling  from 
the  output  collector  to  the  input  to  make  it 
have  two  stable  states  without  aii  applied 
input  voltage. 

In  order  to  understand  the  operation, 
assume  that  Q2  is  conducting  by  virtue  of  its 
base-coupling  resistor  R2.  The  input  voltage 
Ein  is  assumed  to  be  at  zero  volts.  As  a  result 
of  the  conduction  pf  Q2,  the  emitter  of  Ql 
will  be  raised  in  potential  by  the  current 
flowing  in  Re.  When  the  input  voltage  on  the 
Base  of  Ql  is  increased,  Ql  eventually  begins 
to  conduct.  Transistor  Ql  will  amplify  this 
input    signal    which    will    lower    the    base 


voltage  on  Q2.  The  voltage  across  Re  rises  in 
response  to  the  input  voltage  and  together 
with  the  lower  base  voltage  on  Q2  causes  Q2 
to  cease  conduction.  Under  this  condition, 
the  output  voltage  is  near  the  B+  voltage. 
The  gain  of  the  amplifier  Ql  is  made  greater 
than  unity  so  that  the  action  happens  very 
abruptly. 

When  the  input  voltage  is  lowered,  it  is 
noted  that  the  return  to  the  original  state 
does  not  happen  at  the  same  input  voltage  as 
that  required  for  the  original  transition 
because  Ql  is  cut  off  by  the  increased 
emitter  resistor  voltage  across  Re.  This  result 
occurs  because  of  the  non-unity  gain  of  the 
amplifiers.   Designers  use  various  schemes  to 
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Fig.  2-13,  Schmitt  trigger  circuit. 
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Fig.  2-14.  Schmitt  trigger  action  on  an  applied 
sine  wave. 

eliminate  this  hysteresis,  but  the  same  effect 
can  be  used  to  good  advantage  by  the  slow 
scanner. 

Logic  circuits  used  in  counting  usually 
require  abrupt  changes  of  input  voltage  to 
make  the  circuits  trigger*  If  it  is  desired  to 
generate  a  1 5  Hz  timing  signal  from  a  60  Hz 
sine  wave,  it  will  be  first  necessary  to  distort 
the  sine  wave  into  a  sharp-edged  square 
wave-  The  desired  result  is  shown  in  Fig. 
2-14. 

When  the  E  input  sine  wave  reacheds  VI 
the  Schmitt  trigger  changes  its  state.  At  V2 
the  state  changes  back  to  the  former 
condition.  The  output  shows  very  fast 
transitions  necessary  for  driving  RTL  logic 
circuits.  Figure  2-15  shows  a  Schmitt  trigger 
designed  with  an  UL914  RTL  gate.  The 
unused  transitors  have  their  bases  grounded 
to  eliminate  noise  pickup.  Sometimes  a 
capacitor  is  used  across  the  collector  to  base 
resistor  to  cpmmutate  or  speed  up  the 
transitions.  Its  value  is  small. 

+4.5V 


INPUT 


Timing  and  Gating  Circuits 

The  slow  scanner  can  make  use  of  digital 
technology  in  his  design  of  timing  circuits 
for  cameras  and  monitors.  This  discussion 
will  concentrate  on  RTL  logic  which  stands 
for  resist or-transistor-Iogic.  This  type  of 
logic  which  is  the  slowest  of  the  three  main 
types  (RTL,  DTL,  TTL)  is  also  the  most 
reasonably  priced.  As  time  passes,  it  is  very 
possible  that  TTL  (transistor-transistor-logic) 
will  become  price  competitive.  This  type  is 
the  fastest  of  the  economically  priced  logic 
components. 

The  basic  element  of  any  logic  system  is 
the  gate.  In  RTL  logic,  this  is  the  nor  gate.  It 
is  sold  by  Fairchild  as  the  UL914  or  in  a 
dual  package  by  Motorola  as  the  MC824. 
The  circuit  diagram  of  the  914  is  shown  in 
Fig.  2-16. 

If  the  base  of  either  transistor  is  raised  in 
potential,  the  output  drops  to  a  near  zero 
voltage.  This  positive  voltage  applied  to  the 
base  is  called  a  *  high*'  and  the  resulting 
output  at  near  zero  volts  is  called  a  "low." 
Note  that  the  application  of  a  high  at  either 
base  causes  the  output  to  go  to  a  low.  This  is 
called  a  nor  gate  because  the  output  is 
opposite  any  input  and  the  same  "low" 
output  is  obtained  regardless  of  which  input 
is  gated  into  a  high1"  condition.  Note  that 
both  inputs  can  be  in  a  "high"  condition  and 
produce  the  same  "low"  output.  The  symbol 
for  this  operation  is  also  shown  in  Fig.  2-16. 

We  are  now  ready  to  advance  to  an 
application  of  the  nor  gate.  Often  a 
multivibrator  or  switch  is  needed  that  has 
two  stable  states.  A  trigger  pulse  can  be  used 
to  set  the  multivibrator  in  one  condition  and 
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Fig.  2-15.  Timing  and  gating  circuits. 


Fig.  2-16.  The  nor  gate. 
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Fig,  2-17,  RS  flip-flop  made  from  two  nor  gates. 
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Fig.  2-18.  The  JK  flip-flop. 


a  second  trigger  can  be  used  to  restore  the 
multivibrator  to  the  original  condition.  This 
principle  is  used  in  the  slow  scan  sampling 
camera  later  described. 

Connect  two  nor  gates  in  a  cross 
connection  as  shown  in  Fig.  2-17. 

If  a  momentary  high  is  put  on  R,  Q  goes 
low.  It  is  assumed  that  S  is  low  and  output  Q 
is  high,  therefore  making  the  top  gate 
continue  to  stay  low  even  after  the  R  high  is 
removed.  At  some  later  time  a  momentary 
high  is  connected  to  S.  This  immediately 
causes  Q  to  go  low,  forcing  0  high  and 
therefore  locking  the  bottom  gate  in  the  new 
condition.  Inputs  R  and  S  and  the  outputs  Q 
and  Q  are  universally  designated  terminals  of 

an  RS  flip-flop. 

* 

Let  us  now  extend  the  RS  flip-flop  one 
more  step  to  design  a  new  kind  of  device 
called  a  JK  flip-flop  by  combining  several 
nor  gates.  The  simplified  circuit  diagram  in 
block  form  is  shown  in  Fig.  2-18. 

To  start  the  operation  assume  that  termi- 
nal T  is  grounded  to  a  low  state.  A  high  is 
temporarily  applied  to  K  which  causes  gate  1 
output  to  go  low.  This  signal  is  passed 
through^  an  inverter  to  make  this  signal  a 
high.  Q  goes  low  and  does  not  affect 
flip-flop  2  so  Q  remains  low. 

Now  let's  assume  input  J  is  momentarily 
raised  to  a  high/  This  input  causes  gate  2 
output  to  go  low.  The  inverter  changes  the 
signal  to  a  high  and  causes  the  RF  flip-flop 
to  change  state  with  Q  low  and  Q  high.  The 
feedback  from  Q  to  K  input  is  low,  so  it 
does  not  affect  the  operation. 


The  JK  flip-flop  has  one  property  that 
makes  it  of  particular  interest  to  the  slow 
scanner.  This  is  the  T  (or  toggle)  input.  If 
both  inputs  J  and  K  are  tied  to  ground  (or 
"low"*)  and  a  sequence  of  high  pulses  are 
applied  to  the  T  input,  the  RS  flip-flop 
receives  alternative  high's  on  the  R  and  S 
input  to  cause  the  flip-flop  output  to  oscil- 
late back  and  forth.  The  simple  block 
diagram  of  a  JK  flip-flop  shown  in  Fig.  2-18 
is  sensitive  to  pulsewidths.  The  more  compli- 
cated correct  diagram  will  show  an  addi- 
tional KS  flip-flop  for  holding  purposes,  The 
result  is  that  for  every  two  pulses  into  the  T 
input,  the  Q  or  Q  output  goes  through  one 
change  of  state.  This  is  a  frequency  divider 
of  2  which  forms  perfect  square  waves  at  the 
output.  It  will  be  shown  later  that  this  signal 
is  quite  useful  to  the  slow  scanner. 

The  JK  flip-flop  is  commercially 
packaged  and  is  sold  by  Fairchild  as  the 
UL923  and  by  Motorola  in  a  dual  package  as 
the  MC890. 

What  does  a  slow  scanner  do  with  JK 
flip-flops?  The  most  obvious  use  is  the 
generation  of  the  15  Hz  line  rate  used  in  the 
SS  camera.  A  typical  circuit  is  shown  in  Fig. 
2-19  where  two  "divide-by-two"  JK  flip- 
flops  are  hooked  in  cascade. 

The  1 5  Hz  square  wave  must  now  be  used 
to  trigger  a  monostable  multivibrator  to  set 
the  exact  pulse  length  desired.  The  design  of 
a  monostable  oscillator  is  covered  elsewhere 
in  this  book. 

What  about  the  other  frequency  divisions 
other  than  two?  Digital  designers  are  very 
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Fig.    2-21,    Complete    timing   generator   for  slow 
scan  television. 


clever  and  have  designed  every  modulus 
needed  up  to  10.  The  circuit  hookups  shown 
in  Fig.  2-20  are  given  without  derivation  or 
proof.  Those  of  you  who  are  interested  can 
trace  the  high's  around  to  see  the  timing  sets 
and  resets  to  provide  the  indicated  frequen- 
cy division. 

It  is  obvious  to  a  digital  designer  that 
some  of  the  divisions  can  be  done  with  fewer 
JK  flip-flops,  but  cascading  is  simpler  to  the 
novice , 

Finally  a  block  diagram  is  shown  in  Fig. 
2-21  that  produces  all  the  basic  timing 
needed  in  a  slow  scan  camera.  The  outputs 
of  15  Hz  and  eight  seconds  are  derived  for 
the  60  Hz  mains.  Later  on  a  more  sophisti- 
cated timing  generator  is  shown  that  pro- 
vides for  different  scan  rates  and  complete 
locking  of  the  sampling  camera  raster  to  the 
60  Hz  mains. 

The  hookup  diagram  of  the  UL923  JK 
flip-flop  and  the  dual  MC890P  is  shown 
below  in  Fig.  2-22.  We  wish  to  thank 
W9ZRX  for  help  with  logic  ideas  shown 
here. 

Phase  Lock  Loops 

An  extremely  versatile  phase  lock  loop 
integrated  circuit  has  recently  been 
developed  by  the  Signetics  Corp.  Other 
companies  are  now  producing  this  type  of 
circuit,  but  the  original  package  known  as 
the  SE565  and  NE565  are  the  most  popular 
and  economically  priced. 

The  block  diagram  of  the  phase  lock  loop 
is  illustrated  in  Fig,  2-23. 

The  basic  parts  of  the  package  include  a 
phase  detector,  amplifier,  loop  filter,  and  a 
voltage-con  trolled  oscillator  (VCO).  The 
versatility  of  this  package  comes  from  the 
fact  that  each  part  of  the  loop  can  be 
externally  connected  to  other  circuits  and 
their  outputs  reintroduced  back  into  the 
loop. 


Some  of  the  slow  scan  applications  of  the 
phase  lock  loop  are  as  follows: 

1.  Horizontal  sync  detector  in  the  slow 
scan  monitor. 

2.  Voltage-controlled  oscillator  FM 
generator  in  the  SS  camera. 

3.  Line  locked  frequency  divider  in  the 
SS  camera- 
There  are  countless  other  applications  of 

the  PLL  in  other  phases  of  amateur  radio.  A 
few  of  the  obvious  applications  are  the 
RTTY  converter,  synchronous  AM  detector. 
and  FM  detector.  These  applications  have 
been  well  covered  in  many  of  the  popular 
amateur  radio  magazines.  The  Signetics 
application  notes  also  carry  many  interesting 
applications. 

The  phase  lock  loop  acts  like  a  very 
narrow  filter.  A  phase  comparison  is  made 
between  the  incoming  signal  frequency  and 
the  frequency  of  a  voltage-controlled 
oscillator  which  has  been  adjusted  to  operate 
very  close  to  the  frequency  being  detected. 
A  phase  error  results  in  a  positive  or  negative 
voltage    which   is    filtered   by    an    RC   time 
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Fig.  2*23.  The  phase  lock  loop, 


constant  and  is  used  to  drive  the  VCO  closer 
to  the  incoming  frequency  until  both  are 
locked  together.  The  secret  of  the  PLL 
comes  from  its  ability  to  average  several 
cycles  of  the  incoming  frequency  to  produce 
a  VCO  frequency  that  does  not  show  the 
short  time  noise  variations  of  the  incoming 
frequency.  This  averaging  results  from 
having  a  long  loop  time  constant. 

The  net  result  is  that  the  phase  lock  loop 
is  free  running  and  locks  on  to  a  very  noisy 
input  signal  and  has  a  highly  filtered  output 
averaged  signal.  As  an  example,  if  the  slow 
scanner  is  interested  in  detecting  a  IS  Hz 
horizontal  slow  scan  sync  signal,  the  VCO 
capacitor  is  calculated  by  formula  to  give  a 
VCO     frequency     of     15     Hz.    The    loop 

capacitor  is  designed  to  have  a  time  constant 
that  is  15  to  20  times  the  period  of  the  15 
Hz  input  horizontal  pulse.  The  output  VCO 
15  Hz  signal  will  not  be  locked  to  the 
average  period  of  the  15  or  20  incoming  15 
Hz  pulses.  This  circuit  is  extremely 
sophisticated  inside  the  integrated  circuit 
package,  but  it  is  simple  to  design  and 
represents  an  excellent  way  to  recover  sync 
for  the  slow  scanner  monitor. 

The  design  formulas  for  the  loop  are  as 
follows: 


1 


f  o  = 


Cl 


4RiCi,  let  Ri  =4000 
1  1 

=  4Rifo  =  4(4000)(15)  =  4  fiF 

1 


T  =  3.6  x  103C2  =  15  (15  Hz) 


C2  =  277  fiF 
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Fig.  2-24.  High  frequency  phase  locking. 


Another  application  of  the  PLL  is  in  the 
generation  of  the  FM  video  in  the  SS 
camera.  Here  the  PLL-VCO  is  changed  in  its 
frequency  output  by  the  incoming  base  band 
video.  Only  the  VCO  part  of  the  PLL 
package  is  used  here.  The  formula  for 
calculation  of  CI  is  the  same  as  before.  The 
design  should  result  in  a  frequency  near  the 
1200  to  2300  Hz  FM  band  of  interest.  The 
actual  design  of  this  VCO  circuit  is  given  in  a 
later  discussion  of  the  integrated  circuit  SS 
sampling  camera.  Recently  Signetics 
announced  an  integrated  circuit  VCO  that  is 
essentially  the  VCO  used  in  the  NE-565 
PLL.  This  new  IC  VCO  is  called  an 
SE/NE-566. 

Last  but  not  least  is  another  extremely 
interesting  application  of  the  PLL.  If  it  is 
desired  to  synchronize  a  high  frequency,  i.e., 
4800  Hz,  with  a  local  standard  60  Hz,  the 
PLL  can  utilize  countdown  circuits  and 
generate  a  host  of  locked  sync  signals.  As  an 
example,  consider  Fig,  2-24, 

The  digital  divider  circuits  shown  in  the 
previous   discussion   of   RTL  frequency  di- 


vision can  be  used  here  to  give  the  desired 
division.  This  is  an  excellent  way  to  lock  the 
sampling  camera  horizontal  sweep  frequency 
to  the  60  Hz  mains.  This  complete  circuit  is 
shown  later  in  the  integrated  circuit  SS 
sampling  camera  design. 

This  discussion  is  far  too  brief  to  do 
justice  to  the  PLL  circuit.  Many  more 
applications  of  this  integrated  circuit  will  be 
discovered  by  the  slow  scanner,  It  is  ex- 
tremely easy  to  use  in  all  synchronous 
generation  and  detection  applications. 

The  connections  and  terminals  of  the 
SE/NE565  are  shown  in  Fig.  2-25. 

Sweep  Generation 

Most  monitors  and  cameras  used  for  slow 
scan  television  use  a  driven  sweep  circuit  to 
generate  the  sawtooth  voltage  or  current  to 
produce  the  raster. 

Driven  sweep  circuits  require  sync  pulse 
repetition  to  cycle  the  sawtooth  in  contrast 
to  free  running  sweep  generators  which 
require  synchronization  from  a  pulse  chain. 
The  result  on  the  CRO  face  is  a  completely 
black  tube  face  for  driven  sweeps  without 
sync  pulses  and  a  constantly  recurring  raster 
for  synchronized  sweeps  even  in  the  absence 
of  sync  pulses,  Today  it  is  a  matter  of 
opinion  which  is  best,  but  in  the  early  days 
of  slow  scan  TV  (late  19505s)  the  drift  and 
synchronizing  difficulty  of  free  running 
sweep  circuits  resulted  in  the  use  of  driven 
sweeps.  Today,  the  free  running  unijunction 
oscillators  and  phase  lock  loop  circuits  can 
produce  some  very  good  results  with 
synchronization. 


K  PACKAGE 

(TOP  VIEW) 


I.  V"  3 

2,  INPUT 

3.  INPUT  4 

4  VCO  OUTPUT 

5  PHASE  COMPARATOR  VCO  INPUT  5 
G,  REFERENCE  OUTPUT 

7  DEMODULATED  OUTPUT        $ 
$f  EXTERNAL  R  FOR  VCO 
9  EXTERNAL  C  FOR  VCO 
IO.  V  + 


7E 


A  PACKAGE 
(TOP  VIEW) 


3  ,4       *  v" 

2,  INPUT 
Z)    *3  3.  INPUT 

4.  VCO  OUTPUT 

*2  5.  PHASE  COMPARATOR  VCO  INPUT 

.  ft.  REFERENCE  OUTPUT 

Z]    M  7,  DEMODULATED 

Qr  EXTERNAL  R  FOR  VCO 
10  9.  EXTERNAL  C  FOR  VCO 

.  10.  V* 

_J     9  II.  NC 

12.  NC 
s  13.  NC 

14.  NC 


Fig-  2-25.  Connections  to  the  SE/NE  565  PLL. 
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Fig.  2-26,  Capacitor  discharge  circuit, 


Sweep  circuits  all  have  some  kind  of  a 
capacitor  circuit  that  is  charged  at  a  more  or 
less  constant  current.  The  simple  circuit  in 
Fig.  2-26  shows  the  principle. 

Without  the  presence  of  the  sync  pulse, 
the  transistor  is  in  a  non-conductive  state. 
Capacitor  "C  is  charged  from  the  positive 
supply  voltage  through  resistor  R.  The 
charge  of  voltage  across  a  capacitor  is  given 
by  AE/AT  =  tc/C 

We  know  that  a  sawtooth  voltage  means 
equal  changes  of  voltage  with  equal  changes 
of  time.  Therefore,  ic/C  must  remain  con- 
stant throughout  the  sawtooth.  It  is  obvious 
that  Ic  will  not  remain  constant  in  the  above 
circuit  because  as  the  capacitor  builds  up  in 
voltage,  it  opposes  the  flow  of  current  from 
B+  through  R  to  the  capacitor.  This  decrease 
of  current  has  a  name  "exponential"  tn 
contrast  to  the  "linear"  change  desired. 
There  are  several  ways  devised  by  circuit 
designers  to  minimize  this  deviation  from  a 
linear  ramp  or  sawtooth  voltage.  The  easiest 
way  is  to  utilize  only  a  small  fraction  of  the 
total  Ec  variation,  This  is  shown  in  Fig.  2-27, 

If  the  ramp  is  restricted  from  building  up 
to  B+,  the  output  voltage  will  be  approxi- 
mately linear.  The  circuit  values  must  be 
adjusted  to  give  the  desired  output  voltage 
and  linearity  desired  for  the  repetition  rate 
of  the  pulses  that  are  applied  to  the  base  of 
the  transistor.  At  every  pulse  time,  the 
transistor  is  turned  on  and  the  capacitor  is 
discharged  to  near  zero  voltage  and  the  cycle 
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Fig,  2-28.  Current  source  sweep. 

then  repeats  itself.  This  pulse  width  must  be 
sufficiently  wide  to  discharge  the  capacitor 
through  the  resistance  of  the  transistor. 
Some  care  must  be  taken  to  make  sure  that 
the  transistor  does  not  burn  out  from  the 
high  discharge  currents  of  the  capacitor. 

A  better  solution  to  linearity  is  to  use  a 
current  source  instead  of  a  resistor  to  supply 
the  current  to  the  capacitor.  A  current 
source  can  be  a  current  from  a  source  of 
high  voltage  and  high  value  resistor.  The 
current  being  supplied  should  not  be  affec- 
ted by  the  building  up  of  the  capacitor 
voltage.  Rather  than  use  a  high  voltage  and 
resistor  combination,  active  components 
such  as  pentodes  or  transistors  can  be  used 
for  the  current  source.  These  devices  are 
distinguished  by  having  "flat"  current  versus 
voltage  characteristics.  The  output  voltage  of 
the  capacitor  will  be  a  linear  ramp  as  long  as 
the  current  source  remains  constant.  Such  a 
circuit  is  shown  in  Fig,  2-28. 

In  the  circuits  previously  reviewed,  there 
still  remains  a  problem  of  interfacing  the 
high  impedance  capacitor  circuit  with  the 
outside  world.  Circuit  designers  many  times 
use  what  is  called  a  "Darlington"  pair  to 
interface  with  the  sweep  driver  stage.  A 
Darlington  pair  is  shown  in  Fig.  2-29. 
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Fig.  2-27.  Simple  RC  ramp  generation 


Fig.  2-29.  Darlington  pair. 


76 


73  MAGAZINE 


-wv^ 


OUT 


Fig.  2-30,  Operational  amplifier  with  RC  integrat- 
or. 


Very  good  sweep  generators  can  be  de- 
signed today  from  operational  amplifiers. 
These  small  amplifiers  have  very  high  gain, 
low  drift,  and  are  very  low  priced.  The 
famous  709  and  compensated  741  are  ampli- 
fiers made  by  many  integrated  circuit  com- 
panies today.  These  op-amps  come  in  three 
basic  packages  flat  pack,  DIP,  and  TO-99. 
The  DIP  or  dual  in-line  package  and  TO-99 
are  the  most  attractive  from  a  ham  view- 
point. The  flat  pack  is  cheaper  but  difficult 
to  mount  in  breadboard  circuits. 

The  op-amp  is  shown  in  Fig.  2-30  with  a 
capacitor  and  resistor. 

Remember  that  the  amplifier  has  very 
high  gain,  i.e.,  100,000.  This  means  at  the 
minus  or  inverting  input  of  the  op-amp  that 
the  input  voltage  is  very  low  for  full  output. 
Since  the  charging  circuits  can  be  calculated 
as  1  =  (E+  —  Ein)/R  and  Ein  is  very  low  over 
the  full  cycle,  the  charging  current  is  con- 
stant and  very  nearly  equal  to  1  -  E+/R.  The 
current  flowing  into  the  amplifier  is  very  low 
due  to  Ein  being  low  and  also  to  the  high 
input  impedance  of  the  amplifier.  This 
means  that  the  capacitor  receives  nearly  all 
of  the  current  through  resistor  R  and  the 
output  voltage  of  the  amplifier  linearly 
decreases  to  the  limit  of  saturation.  It  is  easy 
to  visualize  this  operation  if  it  is  remem- 
bered that  the  plus  end  of  the  capacitor  is  at 
near  ground  voltage,  therefore  the  capacitor 
can  be  redrawn  as  going  directly  across  the 
output  to  ground.  This  effect  has  a  name 
and  is  called  '"virtual  ground"  input.  If  you 
doubt  this  sequence  of  events,  check  them 
with  a  good  grade  oscilloscope. 

This  circuit  still  must  be  made  to  recycle 
itself  so  some  way  must  be  provided  to 
discharge  the  capacitor  once  it  has  charged 
up. 

Two  ways  are  used  to  cycle  the  capacitor. 
Either  way  shorts  the  capacitor  by  means  of 


an  electronic  switch.  A  bipolar  transistor 
(ordinary    transistor)    can    be    used,   but   a 

much  more  effective  switch  is  the  field 
effect  transistor  (FET).  The  circuit  is  shown 
in  Fig.  2-31 . 

Upon  i  he  application  of  the  pulse  at  the 
sync  repetition  rate,  the  FET  shorts  the 
capacitor  and  causes  the  cycle  to  repeat. 

Another  way  to  generate  a  sweep  is  to  use 
a  synchronized  free  running  oscillator.  There 
are  many  ways  to  design  a  free  running 
sweep  circuit  that  can  be  synchronized  by 
the  detected  transmitted  sync  pulses.  The 
stability  of  any  sweep  generator  is  basically 
related  to  the  sharpness  and  quality  of  the 
synchronizing  pulse.  The  ordinary  home  TV 
set  is  an  example  of  a  synchronized  free 
running  sweep  or  raster.  In  the  early  days  of 
commercial  TV,  sets  different  in  the  quality 
of  sync  recovery  and  their  operation  be- 
came a  measure  of  excellence  when 
considering  the  purchase  of  a  receiver.  AH 
free  running  sweep  circuits  must  have  an 
oscillator  that  repeats  or  cycles  near  the 
desired  frequency  of  the  sweep.  In  addition 
there  must  be  another  circuit  that  sets  the 
exact  retrace  time  and  forms  the  desired 
blanking  and  sync  pulses  if  desired.  The 
proper  width  pulse  can  now  be  used  to 
discharge  a  capacitor  in  any  of  the  ways 
discussed  in  the  section  on  driven  sweeps. 

Examples  of  free  running  sweep  generator 
can  be  a  blocking  oscillator,  multivibrator, 
unijunction  oscillator,  or  a  VCO  in  commer- 
cially available  phase  lock  loop  IC  packages. 
The  pulse  width  shaper  can  be  a  monstable 
multivibrator  or  a  silicon  controlled  rectifier 
discharge  circuit. 

All  of  the  above  circuits  can  be  made  to 
work  very  well  and  the  choice  of  one  or  the 
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Fig.  2-31.  Op-amp  sweep  circuit  with  FET  switch 
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Fig.  2-32.  Unijunction  sweep  generator. 


other  may  depend  upon  the  ease  of  synchro- 
nizing the  free  running  oscillator,  tempera- 
ture consideration,  or  one  of  economics  and 
availability. 

As  an  example  consider  a  simple  unijunc- 
tion relaxation  oscillator.  The  basic  circuit  is 
shown  in  Fig-  2-32, 

Capacitor  CI  charges  through  Rl  and 
R1A  until  the  breakdown  of  the  emitter  of 
Ql  occurs  causing  the  discharge  of  CI 
through  the  emitter-base  1  junction  of  QL 
Once  this  occurs,  the  potential  of  CI  drops 
and  eventually  the  conduction  stops  and  the 
cycle  repeats.  Sync  pulses  are  added  in  at 
base  2  in  order  to  cause  the  discharge  to 
occur  a  fraction  of  time  before  the  normal 
discharge  cycling. 

The  output  of  the  unijunction  transistor 
is  connected  to  the  base  of  a  silicon  con- 
trolled rectifier  (SCR).  This  pulse  causes  the 
SCR  to  discharge  for  a  period  of  time 
determined  by  the  charge  stored  in  C2  and 
the  discharge  time  constant.  This  is  adjusted 
to  give  the  required  pulse  width. 

This  pulse  is  used  to  discharge  a  capacitor 
C3  as  discussed  earlier  to  create  a  sawtooth 
or  ramp  voltage. 


ISYNC 
J  INPUT 
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R 

STABILIZED  SYNC 
FREQ,  TO  SAW- 
TOOTH GEN, 
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Fig.  2-33.  Phase  lock  loop. 


A  very  interesting  method  of  creating  a 
free  running  raster  is  the  use  of  a  phase  lock 
loop.  The  basic  circuit  is  shown  in  Fig.  2-33. 

The  VCO  is  a  stable  oscillator  whose 
frequency  can  be  controlled  by  means  of  a 
dc  input  voltage.  The  phase  detector  is  able 
to  compare  in  phase  two  signals  that  are  the 
same  frequency  but  differ  in  phase.  The 
output  of  the  phase  detector  is  a  noisy  dc 
signal  that  is  filtered  by  an  RC  time  constant 
in  the  loop.  This  time  constant  is  made  long 
enough  so  the  loop  exceeds  the  repetition 
rate  of  the  sync  pulses  by  1 0—25  times.  The 
result  is  that  the  loop  acts  like  a  very  narrow 
filter  and  develops  a  stable  signal  based  on 
the  average  of  many  receiver  sync  pulses. 
When  no  signals  are  being  received,  the  raster 
continues  to  sweep  at  a  frequency  very  near 
the  sync  repetition  rate. 

Driven  sweep  oscillators  can  effectively 
utilize  some  kind  of  lock  out  monostable 
oscillator  to  prevent  the  main  monostable 
from  triggering  falsely  on  noise  spikes  after 
the  main  monostable  has  recovered.  The 
synchronized  free  running  oscillators  have 
some  basic  immunity  to  noise  since  they  can 
only  be  synchronized  near  the  normal  repeti- 
tion rate. 

This  discussion  of  popular  slow  scan 
television  circuits  will  be  continued  next 
month.  Among  the  topics  to  be  described 
are  sweep  drivers,  subcarrier  generators, 
lhniters  and  discriminators.  The  design  of 
active  filters  for  slow  scan  use  will  also  be 
covered  and  a  complete  regulated  power 
supply  that  is  suitable  for  solid  state  slow 
scan  circuitry  will  be  presented. 

.  .  .W9NTP&  WB8DQT 
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GO  FIRST  CLASS  WITH 


WILSON  ELECTRONICS 


WILSON  ELECTRONICS 

present 

The  Famous  DX  Contest 
WINNING  COMBINATION 


WA8ZDF 
Wl  LSON  M340  &  M810    plus  SIGNAL  ONE'S  CX7A 


Wilson  Electronics  has  gotten  together  with  Signal  One  to  make  it  easy  to 
own  the  best  DX  combination  available.  If  you  purchase  a  Signal  One  CX7A 
from  Wilson  Electronics  for  $2395.00  we  will  give  you  a  6-element  20  meter 
beam  for  $1.00.  Now  the  6-element  20  sells  for  $300.  If  you  don't  want  a 
6-element  20  meter  beam,  we  will  apply  the  same  value"  to  any  other 
combination  of  antennas  you  want.  Trade-ins  also  accepted.  For  a  winning 
deal  call  Jim  Wilson  at  the  number  below. 

WILSON  ELECTRONICS 

PO  Box  116  PittmanNev.  89044    (702)457-3596 


A  2-METER 

CONVERTER 
FOR  AN  AM  -  FM 


BROADCAST 


R 


Dennis  L.  Benischek  WB6CDU 
8302  Raihhum  Ave. 
Northridge  CA  91324 


Many  articles  in  the  past  have  been 
written  on  converters.  But  this  one  is 
different  in  that  it  is  designed  to  use  an  FM 
broadcast  receiver  as  the  tuneable  i-f  and 
preassembled  modules  as  much  as  possible. 
Most  two  meter  converters  have  had  their 
output  on  either  10  or  20  meters.  For  the 
beginner,  this  alone  could  be  a  drawback  in 
that  he  may  not  have  a  general  coverage 
receiver.  This  project  uses  an  ordinary  FM 
broadcast  band  tuner  or  receiver.  Using  the 
tuner  has  several  marked  advantages  over  the 
conventional  AM/SSB  receiver.  First,  since 
it's  FM  to  begin  with,  you'll  get  the  added 
quieting  and  noise  suppression  that's  lost  in 
an  AM/SSB  receiver.  Second,  depending  on 
the  complexity  of  the  tuner,  it  may  have 
muting  and  afc  provisions.  The  muting  can 
be  used  as  a  squelch  and  the  afc  keeps  those 
off-frequency  stations  on  your  dial  without 
retuning.  Third,  maybe  you're  a  newcomer 
to  the  two  meter  band  and  don't  know  the 
more  popular  frequencies  that  are  in  use  in 
your  area.  With  this  converter  you  can  cover 
the  entire  two  meter  band,  MARS  frequen- 
cies and  some  of  the  commercial  band  from 
144  to  164  MHz. 
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Fig.  1-  B/ock  diagram  of  the  converter  showing  the  method  of  connecting  the  modules. 


As  was  mentioned,  modules  are  used  to 
their  fullest  extent  to  simplify  construction 
and  to  eliminate  those  hard-to-find  parts. 
The  unit  is  designed  into  three  subassemblies 
which  are  placed  on  a  small  chassis.  An  rf 
amp,  mixer  and  oscillator  make. up  the  three 
modules.  The  rf  amplifier  used  is  manufac- 
tured by  Vanguard  Labs  (196-23  Jamaica 
Ave.,  Hollis  NY  1  1423).  Their  102  preamp 
has  less  than  a  2  dB  noise  figure  with  a 
power  gain  of  24  dB  at  150  MHz,  The 
preamp  comes  from  the  factory  tuned  to  the 
frequency  of  your  choice  with  a  bandwidth 
of  2—4  MHz.  This  particular  model  uses  a 
neutralized  J-FET.  From  the  prearpp,  the 
signal  is  passed  to  a  mixer  stage  where  a  56 
MHz  signal  is  injected  from  the  local  oscil- 
lator. After  converting  the  signal  down  to 
the  88—108  MHz  band,  the  signal  appears  at 
the  tuner  output  jack.  For  example,  if  the 
input  signal  is  at  144  MHz,  then  the  con- 
verter's output  will  be  88  MHz.  The  lower 
part  of  the  FM  dial  was  chosen  because  of 
the  general  lack  of  stations  there.  The 
stations  that  are  present  are  mostly  lower 
power  and  educational. 

The  mixer  and  oscillator  kits  are  from 
International  Crystal  (10  North  Lee, 
Oklahoma  City  OK  73102),  The  MXX-1  and 
OX  are  the  mixer  and  oscillator  kits  respec- 
tively. Both  are  the  HI  kits  with  a  56.0  MHz 
EX  crystal  used  in  the  oscillator. 


Construction  is  simple,  straightforward 
and  noncritical.  The  case  used  is  a  small  cowl 
minibox  which  measured  5  x  10  x  7.5  cm  A 
shield  is  mounted  across  the  preamp  chassis 
to  suppress  any  unwanted  FM  broadcast 
signals.  The  modules  layout  is  not  particu- 
larly critical,  although  the  relative  positions 
should  be  followed  for  best  results.  A 
SO-239  Is  used  for  the  antenna  input,  and  a 
phono  connector  is  used  for  the  converter's 
output.  See  the  photograph  for  details. 

The  kits  are  easy  to  assemble  and  go 
together  without  any  problems.  Entire  con- 
struction time  for  the  OX  and  MXX-1  take 
about  thirty -five  minutes.  On  the  OX  board 
use  the  coil  with  the  red  dot.  The  MXX-1 
coil  and  capacitor  are  the  coil  with  the  green 
dot  and  the  4,7  pF  capacitor.  After  com- 
pleting the  boards,  double  check  your  wir- 
ing,  especially   transistor  placement.    Make 
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Fig,  2.  To  use  coax  with  a  300^1  input,  connect  the 
shield  to  chassis  ground  and  the  center  conductor 
to  one  of  the  300^1  inputs. 
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LAMPKIN'S 

NEW  FM  AND  AM 

MODULATION  MONITORS 


21 OM  -$485.00 


Forty  years  of  LAMP  KIN  know 
how  are  designed  Into  these  new 
precise  wide  range,  versatile  FM 
AND  AM  MODULATION  MONI- 
TORS. 


21  OS  -$790.00 


NOTE:  A  FEW  OF  THE  FAMOUS 
LAMPKIN  205B  DEVIA- 
TION METERS  ARE 
AVAILABLE  AT  $348.00. 

WRITE  OR  CALL 

LAMPKIN  LABORATORIES  INC. 

P.O.  Box  2084  •   Dept.  M 

Bradenton,  Florida  33506 

Phone:  813  746-4175 


sure  you  have  soldered  the  terminals  that  are 
factory  staked  into  the  boards.  The  oscilla- 
tor and  mixer  operate  on  6V  dc.  A  quick 
check  of  oscillator  output  can  be  performed 
by  using  a  field  strength  meter  or  by 
measuring  current  flow  in  the  collector. 

Next  mount  the  boards  and  preamp  using 
the  screws  and  stand-offs  supplied.  Connect 
the  antenna  to  the  preamp  input.  If  the 
distance  is  over  2  cm  use  shielded  cable.  Now 
connect  the  oscillator  rf  output  to  the 
mixer's  OSC  input  with  a  short  piece  of 
wire.  The  mixer  output  uses  RG-58  which 
goes  to  the  TUNER  jack.  Preamp  "OUT"  to 
"rf"  mixer  input  uses  miniature  coax  cable. 
The  only  thing  left  is  for  power,  which  is 
primarily  12V  dc  for  the  preamp  and  6  V  for 
the  mixer  and  oscillator*  The  preamp  is 
connected  directly  to  the  12V  source  while 
the  mixer  and  oscillator  receive  their  power 
through  a  470O  resistor. 

After  all  connections  are  made  connect 
an  antenna.  Use  coax  for  the  converter's 
output  to  the  tuner. 

With  a  signal  present  on  the  tuner,  adjust 
the  mixer  coil  for  maximum  signal.  If  the 
tuner  is  not  equipped  with  a  meter,  adjust 
for  maximum  quieting.  Since  the  output  is 
untuned,  some  TV  stations  may  be  heard 
along  with  I  lie  normal  two  meter  activity. 
This  can  be  eliminated  by  using  an  88-108 
MHz  bandpass  filter*  These  are  available 
through  most  parts  jobbers.  Here  in  the  Los 
Angeles  area,  channel  11  is  weakly  heard 
around  92  MHz  on  the  FM  dial. 

Oscillator  stability  is  quite  good,  A  Y*\ 
whip  brings  in  most  of  the  stations  that  my 
commercial  unit  receives.  Coverage  of  MARS 
and  the  commercial  band  are  an  added 
benefit.  Mobile  telephone,  fire  and  police 
departments,  and  the  government  weather 
broadcasts,  are  all  received  with  fuU  quieting 
signal  levels. 

The  only  problem  you  may  encounter  is 
low  sensitivity.  This  happens  on  some  of  the 
older  tuners.  If  your  tuner  has  an  input 
sensitivity  of  around  2  /iV,  no  added  amplifi- 
cation should  be  necessary.  If  not,  adding 
another  International  crystal  module,  the 
SAX-1  rf  amplifier,  between  the  converter 
and  tuner,  should  bring  the  sensitivity  up  to 
a  respectable  level. 
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William  R  Turner  WAQABI 

5  Chestnut  Court 

Sain t  Peters,  MO  633 76 


ALL 


URPOSE 


METER 


CIRCU 


The  builder  of  more  complex  equip- 
ment is  often  faced  with  a  choice  of 
three  evils,  whether  to  meter  all  circuits 
which  should  be  metered  with  individual 
meters,  with  a  single  switched  meter  or 
forget  the  whole  thing  and  trust  the  equip- 
ment to  perform  in  a  satisfactory  manner 
after  initial  adjustment.  Individual  meter- 
ing is  rather  expensive  and  space-consum- 
ing and  must  in  most  instances  be  confined 
to  "price  is  no  object"  projects.  Obviously, 
lack  of  metering  is  an  invitation  to  trouble, 
expense,  and  work?  repairing  and  replacing 
ruined  components.  Switched  metering  too 
has   its   shortcomings,    but    when    used   in 


t 

OUTPUT 
SWITCH  FOSmON 

2   ±50  m  A 
3.  +  SOOV 
4,-IOOV 
5,  REL  PWR. 


DIODE  BRIDGE  MAY  BE  A 
PACKAGED  UNIT  (MOTOROLA 
MDA  SERIES)  OR  INDIVIDUAL 
SILICON  DIODES -50  PIV  OR 
GREATER 


Fig,  JL  Diode  bridge  may  be  a  packaged  unit 
(Motorola  MDS  series)  or  individual  silicon  di- 
odes of  >  SO  PJ V\ 


conjunction  wilh  full-time  metering  of  the 
most  important  circuits  il  serves  well. 

As  a  typical  example,  a  linear  amplifier 
might  well  have  a  plate  current  meter  plus 
a  second  switchable  meter  which  could  be 
used  to  monitor  filament,  screen,  plate, 
and  bias  voltage,  screen  current,  relative 
power  or  any  desired  combination.  It  will 
be  noted  that  these  voltages  and  currents 
are  of  various  polarities  and  magnitudes 
and  may  (as  in  tetrode  screen  current)  be 
both  positive  and  negative  depending  upon 
operating  conditions,  It  would  not  be  easy 
to  design  a  conventional  switching  circuit 
capable  of  measuring  all  these  parameters. 

The  easiest  method  of  attacking  this 
problem  is  to  install  the  meter  in  a  diode 
bridge  in  such  a  way  as  to  cause  an  upscale 
deflection  no  matter  which  polarity  is 
applied.  By  proper  selection  of  component 
values  it  is  possible  to  use  the  basic  meter 
scale  times  a  factor  for  each  function.  By 
this  I  mean  the  meter/bridge  assembly  is 
made  to  read  a  set  value  {one  volt  is  handy) 
and  all  inputs  to  the  switch  are  arranged  to 
produce  this  voltage  under  full  scale  condi- 
tions of  the  range  desired,  In  the  example, 
this  system  is  used  in  conjunction  with  a 
0—1  mA  meter  movement  to  read  ±  50  mA 
screen  current,  +  500V  screen  voltage,  + 
2500  high  voltage,  and  -  100V  bias,  not  to 
mention  relative  power,  The  switch  is  a 
simple  single  pole,  five-position  type.  In 
your  design  let  Ohms  Law  be  your  guide 
ind  be  sure  to  use  a  voltage  divider  where 
required  to  keep  surges  out  of  the  meter. 
Remember  too  to  use  a  non-shorting 
switch  to  prevent  connecting  adjacent  cir- 
cuitry together  while  switching, 
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The  Hams  at 

Heath  schlumberger 

have  a 
counter 

oner: 


V"  .*•- 


If  you  want  test  gear 
for  the  shack  with 
famous  Heath  quality  and 
performance  at  low  mail  order 
prices,  but  don't  have  time  to 
build  a  kit,  try  us. 

We're  Heath/Schlumberger  Scientific  In- 
struments, a  division  of  the  Heath  Com- 
pany.., the  kit  people.  If  you  hold  a  ticket, 
you've  probably  heard  of  the  Hams  at 
Heath. 

But  you've  probably  never  heard  of  us.  We 
deal  primarily  with  industry,  r&d  labs  and 
colleges  and  universities.  And  we  don't 
make  kits;  we  don't  even  make  ham  gear. 
What  we  do  make  is  some  of  the  finest  test 
and  design  gear  on  the  market... all  fac- 
tory assembled  and  tested ...  all  specifica- 
tion-guaranteed for  one  full  year... all  sold 
at  low  mail  order  prices. 

Our  new  SM-110C  Frequency  Counter  pic- 
tured above  is  a  good  example.  It  provides 
600  MHz  range,  15  mV  input  sensitivity,  7 
digit  LED  readout  and  total  computer  or 
manual  remote  control  capability  for  all 


functions.  And  it's  only  $795*.  We  also 
have  a  200  MHz  counter  (our  SM-1 10A)  for 
just  $495* ...  an  80  MHz  model  (SM-1 05A) 
for  only  $295*... and  a  scaler  for  $365* 
that  will  extend  the  range  of  your  present 
counter  to  600  MHz. 

We've  got  other  goodies  for  your  shack 
too:  VOMs,  DVMs,  scopes,  generators, 
power  supplies... textbooks  on  basic  and 
advanced  electronics,  digital  techniques 
and  computer  logic... a  complete  line  of 
plug-in  digital  and  analog  function  circuit 
cards ...  all  designed  and  manufactured  in 
our  own  facilities ...  but  all  with  the  famous 
Heath  quality  and  value. 

Use  the  coupon  below  to  send  for  our  free 
1973  Electronic  Instruments  catalog  now. 

*The  Hams  at  Heath/Schlumberger:  Chas, 
W8IAI;  Tom,  W8JAN;  Norm,  W8EEF;  Jerry, 
K8KHS;  Bob,  K9EQB/8;  Bill  K7IRC/8; 
Mike,  WB8CDU;  Dave,  WB8DZR;  Owen, 
K3SJL/8;  Lee,  WA8PHL;  Ed,  W8ZVO. 


1973 

Heath/ 
Schlumberger 

Electronic 
Instruments  catalog 
send  coupon  now. 


HEATH 


Heath/Schlumberger  Scientific  Instruments 

Dept.  531-671 

Benton  Harbor,  Michigan  49022 

D  Please  send  1973  Electronic  Instruments  catalog. 
Name 


Schlumberger 


Address. 


City. 


.State. 


2ip. 


Prices  and  specifications  subject  to  change  without  notice, 

*Mail  order  prices;  F.O.B.  factory.  EK-360 
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State-of-the-Art     Equipment 
of    the    Seventies. 


Now  greater   Quality   and 
Reliability  than  ever  before. 


CX7A  Deluxe  integrated  Station  top- 
of-the  line     $2395 


CR-1200  Single  VFO  Receiver 
CR-1S00  Dual  VFO  Receiver 
CT-1500  Transmitter    

CX-10  Integrated  Station   . . . 

PS-10  AC  Supply 

SC-10  Console 

400  Hz  CW  Filter   

250  Hz  CW  Filter 

LA  ru  op63K6r   .*...*««««•■ 


$1095 
.SI  650 
$1450 

$1795 

.$210 

.  $350 

$69.50 

.  $160 
$39.95 


Featuring  the  new  Giant  from  Eimac, 
the  8877  air-cooled  grounded-grid 
triode,  with  a  conservative  1500  watts 
of  plate  dissipation. 

Volume  production  now  allows 
a  new  factory -direct-dealer  price: 


$1495 


Extremely  reliable,  trouble-free 
operation  is  the  basis  of  our  new 
Alpha  Warranty:  12  months  on  all 
parts  &  labor,  tube  warranty  by 
Eimac.  24  months  on  the  1500  watt 
power  transformer  and  oil-filled  filter 
capacitor, 

YOU  CAN  BUY  WITH  CONFIDENCE 
WITH  THE  LONGEST,  STRONGEST 
WARRANTY  IN  THE  INDUSTRY, 


Phone/write  DON  PA  YNE,  K4ID,  for  a  brochure,  personalized  service, 
and  a  KING-SIZE  trade-in  on  any  gear  you  have  -  one  piece  -  or  the 
whole  Station. 


Phone 

six  days 

(615)384-5573 


PAYNE  RADIO 

Box  525 
Springfield,  Tenn.  37172 


Phone 
Nites  —  Sundays 
(615)  384-5643 
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James  Smith  K9VMH 

400  North  Hemlock  Avenue 

Wood  Dale  IL  60191 


ARE 
REAL 


FET'S 


BIASED  ? 


The  field  effect  transistor,  or  FET  as  it  is 
called,  has  proven  to  be  a  very  unique 
device  and  is  now  being  used  quite  widely  in 
the  electronic  industry  as  well  as  in  amateur 
radio  projects. 

The  low  cost  FET  is  popular  with  hams 
because  so  many  things  can  be  done  with 
this  electronic  marvel.  The  junction  type  of 
FET  is  extremely  rugged,  but  a  few  basic 
facts  on  these  devices  should  be  taken  into 
consideration  before  your  next  project  with 
the  FET  is  started.  The  following  points  are 
generally  ignored,  and  as  a  result  many 
projects  do  not  work  out-right,  if  at  all,  even 
though  you  have  followed  the  schematic  and 
used  the  same  parts.  In  some  cases,  the  FET 
has  been  shunned  because  it  was  thought  not 
to  be  as  stable  as  the  transistor.  Let  s  take  a 
look  at  the  important  points  and  how  to  use 
them  so  we  can  make  the  FET  circuit  just  as 
stable,  if  not  more  so,  as  the  transistor  or  the 
tube. 

One  of  the  most  important  and  over- 
looked parameters  of  the  FET  is  the  Idss  or 
zero  bias  drain  current  of  the  device.  I  his  is 


always  found  on  the  FET  spec  sheet  and  is  a 
range  of  current  from  1  mA  to  as  much  as 
50  mA.  Different  FET's  will  have  different 
ranges  of  current.  If  one  person  uses  a  FET 
with  an  IdSS  °f  2  mA  and  you  use  a  FET  of 
the  same  number  with  an  IdSS  °f  10  m^ 
you  may  not  be  able  to  get  your  project  to 
work  right,  and  you  will  find  that  the 
slightest  temperature  variation  will  change 
the  circuit  conditions.  To  find  out  why,  let's 
look  at  the  curve  of  the  drain  current  of  a 
FET  under  different  temperature  conditions 
to  see  how  they  vary.  Figure  1  shows  this 
curve  with  the  drain  current  plotted  against 


y-Q  TEMP 
/      SHIFT  CROSS 
f        OVEft  POINT 


vGS  (vara  ■*  h 


Fig.   1.  Id  versus  Vgs  for  0  temperature  shift  bias 
point 
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the  gate  voltage.  As  you  can  see,  when  the 
temperature  is  the  coldest,  the  drain  current 
is  the  highest  at  zero  bias,  and  when  the 
temperature  goes  up,  the  maximum  drain 
current  decreases. 

If  the  FET  were  biased  at  zero  bias,  the 
maximum  amount  of  gam  can  be  obtained 
from  the  circuit,  but  with  the  maximum 
sensitivity  to  temperature  change-  The  three 
curves  cross  at  a  point  with  the  gate  bias 
negative,  causing  a  low  flow  of  drain  current. 

Beyond  that  point,  the  action  changes.  When 
designing  a  circuit  for  maximum  stability, 
such  as  an  amplifier  for  mobile  operation  or 
an  oscillator  for  a  vfo,  we  would  like  to  bias 
the  FET  at  the  crossover  point  or  the  zero 
temperature  point.  This  would  result  in  the 
smallest  change  in  drain  current  for  the 
maximum  temperature  variation.  To  achieve 
this,  you  could  run  a  set  of  curves  on  the 
FET's  that  you  are  using  to  find  this  point, 
but  there  is  a  much  simpler  method. 

Most  FET  manufacturers  have  found  that 
the  zero  temperature  point  is  around  ,9  to 
J  1  of  the  IpSS  °f  the  FET.  We  can  use  this 
handy  information  to  design  our  circuits  for 
maximum  stability  and  minimum  drift.  All 
we  must  do  is  measure  the  zero  bias  drain  of 
the  FET  that  we  are  going  to  use,  and  use 
the  average  of  JO  times  the  zero  bias  drain 
current  to  find  the  operating  point  of  the 
transistor.  The  I0SS  of-  the  FET  can  be 
found  in  two  ways:  with  a  commercial  FET 
tester  such  as  the  Sencore  TF151  that  will 
measure  this  drain  current  as  well  as  the  Gm 
or  with  the  circuit  of  Fig,  2. 

The  circuit  is  set  up  to  measure  the  zero 
bias  drain  current  for  an  t(N"  channel  FET. 
To  measure  the  zero  bias  drain  current  of  a 
"P"  channel,  reverse  the  meter  and  battery 
connections  shown.  The  battery  voltage  is 
not  critical  and  any  value  between  six  and 
nine  volts  can  be  used  with  the  same  figures 
resulting. 
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1 1  DRAIN 
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ADJUST  RsOUHCE  ™ 
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Fig.  2.  Setup  for  measuring  IjySS  °f a  FET  reverse 
meter  and  battery  for  "P"  channel  FET, 


Fig.    3.    Setting   up    bias  point   on   a   FET  for  0 
temperature  shift. 


Here  are  a  few  examples  of  different 
'DSS  currents  I  measured  on  several 
Motorola  MPF104  junction  FET's.  If  a  pair 
of  FETs  were  needed,  such  as  in  a  bridge 
circuit,  numbers  2  and  3  would  be  the  best 
suited  as  they  are  the  closest  in  zero  bias 
drain  current  measurements, 

FET  IDss 

1  4,3  mA 

2  6,1  mA 

3  6.9  mA 

4  7.5  mA 

Numbers  3  and  4  could  also  be  used  as  a 
matched  pair,  but  number  1  could  not  be 
used  with  the  other  three  as  a  matched  pah- 
such  as  in  a  bridge  circuit  for  a  voltmeter.  If 
number  1  was  matched  with  any  of  the 
other  FETs,  the  circuit  would  be  unstable 
and  subject  to  temperature  drift.  Any  of  the 
FET's  above  could  be  used  as  an  amplifier 
for  a  zero  bias  stable  condition.  Let's  use  the 
FET  with  the  zero  bias  drain  current  of  6.1 
mA  as  an  example  of  how  we  find  the 
proper  operating  point  of  the  FET  that  we 
are  going  to  use. 

The  example  uses  a  load  resistor  of  4.7K 
and  is  being  used  as  a  low  level  audio 
amplifier  for  a  mike  stage.  If  the  zero  bias 
drain  current  is  6.1  mA,  then  we  can  use  the 
average  of  the  ,08  to  .11  figure  which  is 
normally  .10  as  a  starting  point.  Multiply  the 
figure  of  6-1  mA  times  ,10  which  gives  us  a 
figure  of  .61  mA  of  drain  current  for  the 
FET.  Using  Ohm's  Law,  this  would  give  us  a 
voltage  drop  of  .61  mA  times  4.7 K  or  2,87V 
across  the  load  resistor.  To  achieve  this 
voltage  drop,. we  must  now  adjust  the  source 
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resistor  in  (he  circuit  until  the  voltage  drop 
across  the  load  resistor  is  2.87V.  If  you  have 
the  curves  for  the  FET  this  can  be  done 
simply  by  finding  out  how  much  bias  is 
needed  to  limit  the  drain  current  to  around 
this  figure  and,  again  using  Ohm's  Law. 
figure  out  a  source  resistor  with  the  drain 
current  of  .61  mA  and  the  bias  voltage.  In 
most  cases  it  is  much  easier  to  use  a  resistor 
substitution  box  or  a  pot  in  the  source  and 
adjust  the  value  until  you  find  the  voltage  at 
the  drain  load  resistor  to  be  that  which  you 
have  calculated. 

If  a  low  level  signal  Ls  to  be  amplified,  a 
FET  with  a  low  IdSS  can  be  used,  but  if  a 
high  level  of  signal  is  to  be  amplified,  it  is 
much  better  to  use  a  FET  with  a  high  I[)SS 
so  that  the  resulting  drain  current  will  allow 
a  greater  swing  and  still  remain  in  the  linear 
portion  of  the  curve,  as  you  would  for  a 
tube  circuit.  Above  all,  do  not  allow  the 
FET  to  run  at  a  drain  current  above  its 
normal  IdSS  or  permanent  damage  to  the 
transistor  will  result.  If  you  are  replacing  a 
FET  in  an  existing  circuit,  be  sure  to  check 
to  see  how  much  drain   current  was  being 


drawn  by  the  previous  FET.  It  the  circuit 
draws  more  drain  current  than  the  maximum 
IDSS  °f  l'le  replacement  FET.  you  will  have 
trouble. 

The  zero  bias  drain  current  or  IdSS  can 
be  helpful  in  many  ways:  for  example,  to 
find  the  best  operating  point  for  a  vfo. 
matching  a  pair  of  FET*s  for  a  bridge  circuit, 
or  finding  the  best  operating  point  for  an 
amplifier  for  best  stability.  In  rf  applications 
the  FET  is  ideal  and  in  most  cases  is  biased 
at  zero  bias  to  get  the  maximum  gain  from 
the  circuit  with  an  age  voltage  to  control  the 
signal  level  from  the  stage.  In  a  cascade 
amplifier  the  upper  FET  must  have  an  loss 
of  two  to  four  times  that  of  lower  FET. 

The  FET  is  the  ideal  device  to  be  used  in 
rf  amplifiers,  vfo's,  i-f  circuits,  audio  stages, 
and  many  others.  The  high  input  impeuance 
that  can  be  achieved  with  the  FET  also 
makes  it  the  ideal  device  to  be  used  in  test 
equipment  around  the  shack.  By  using 
Ohm's  Law  and  the  zero  bias  drain  current 
or  IdSS  of  the  FET,  these  circuits  can  be 
made  to  perform  with  great  satisf taction  and 
very  little  trouble. 
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Gerald  A.  Powell  K4EOE 
Rt.  U 

Beatlyville  KY  41311 


FREQUENCY  COUN 


Having  read  with  interest  all  the  articles 
in  73  and  elsewhere  on  digital  fre- 
quency counters,  the  bug  finally  got  me 
about  three  years  ago,  and  I  started  to  build 
my  own.  It  was  a  while  before  the  finished 
product  finally  emerged  but  I  was  happy 
with  the  result,  learned  a  tremendous 
amount  in  the  process,  and  couldn't  live 
without  a  "counter*  any  longer. 

The  purpose  of  this  article  is  to  give  the 
solution  to  a  problem  1  have  always  had  with 
the  counter  as  originally  built,  Input  im- 
pedance was  only  10k  which  made  it  a  bit 
low  and  caused  an  upset  to  signal  generator 
output  and  other  circuits  when  the  counter 
was  connected  to  them.  Related  to  input 
was  also  the  amount  of  signal  required  to 
drive  the  counter  and  in  a  secondary  way  the 
problem  of  always  having  to  set  the  input 
level. 

I  have  tried  several  solutions  to  the 
problem  but  did  not  really  get  on  the  right 
track  until  I  read  the  4 'Digital  Instruments 
article  by  Donald  L.  Steinbach  in  Electronics 
World  January  1971.  Mr,  Steinbach  used  a 
differential  voltage  comparator  as  a  Schmitt 
trigger  driven  by  a  FET. 

Qi 

2N5484 
INPUT 


The  result  of  my  experiments  with  this 
circuit  are  shown  in  Fig,  1,  There  is  no  input 
level  control  in  this  circuit.  The  sensitivity  is 
10  dB  better  than  the  original  circuit  using  a 
pair  of  inverters  as  a  shaping  circuit.  The 
input  is  protected  from  high  level  input 
signals  and  the  input  impedance  is  much 
higher  than  the  original 

The  absence  of  an  input  level  control  is 
attributed  to  the  components  associated 
with  the  gate  circuit  of  Ql.  Resistor  Rl  and 
capacitor  CI  couple  the  input  signal  to  the 
gate  of  Q 1,  An  input  signal  of  approximately 
32  mV  is  all  that  is  required  to  drive  the 
trigger  circuit  in  a  stable  condition  all  the 
way  up  to  10  MHz,  If  the  input  signal 
becomes  greater  than  2  volts  p-p  the  diodes, 
Dl  and  D2?  will  conduct  and  clip  the  input 
at  this  level.  This  protects  the  gate  of  the 
FET,  Ql .  and  also  eliminates  the  need  for  an 
input  level  control* 

The  IC  is  a  Differential  Voltage  Compara- 
tor. I  used  one  of  the  "3  for  a  dollar  Poly 
Pak  7  I0*s,  This  unit  is  a  10  lead  flat  pack  so 
not  as  easy  to  work  with  as  the  TO-99,  but 
in  the  end  makes  a  very  neat  circuit.  Figure 
2  gives  the  outline  details  of  the  7 1 0  flat  pack 

-H2V 


OUTPUT 


DI.D2-IN9I4 


Fig.  L  Diagram  of  counter  input  circuit  The  value  of  the  resistor  m  parallel  with  Ct  at  the  input,  is 
100K  The  value  of  R$  equals  1.8K, 
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and  also  of  the  MCI70CG  which  is  in  a 
TO-99  package  Either  will  work  well  in  this 
circuit  and  specifications  are  given  for  both 
units  for  reference  purposes. 

IC-1  is  hooked  up  as  a  Schmitt  trigger. 
When  the  voltage  on  the  source  of  the  FET, 
QK  reaches  the  upper  trip  point  of  about  7 
mV  the  Schmitt  trigger  will  latch  on.  The 
output  will  be  driven  negative  very  quickly 
by  the  feedback  action  to  the  non-inverting 
input  (marked  +)• 

The  way  this  works  is  as  follows,  for 
those  of  us  who  are  new  at  these  things.  The 
positive  going  input  signal  is  applied  to  the 
'Inverting"  (— )  input.  That  is  to  say,  the 
positive  going  signal  will  be  amplified  and 
inverted,    thus  becoming  a   negative   going 

signal  at  the  output.  This  'Non-inverting' 
(+)  input  will  amplify  whatever  signal  is 
applied  to  it  and  be  in  the  same  phase  at  the 
output.  Since  this  is  the  feedback  point  in 
our  circuit  the  original  input  signal,  inverted, 
is  fed  to  this  non-inverting  input,  amplified 
and  comes  from  the  output  even  more 
negative.  The  result  is  a  very  fast  switching 
action  and  a  beautiful  square  wave,  as  the  IC 
is  driven  into  saturation  in  each  direction,  to 
apply  to  our  counter  circuits. 

The  reverse  action  is  true  also.  As  the 
input  swings  in  the  negative  direction  the 
output  will  switch  into  the  positive  direc- 
tion. The  voltage  required  to  overcome  the 
action  in  one  direction  and  reverse  it  into 
the  opposite  direction  is  the  hysteresis 
voltage  and  determines  the  minimum  signal 
at  the  source  of  the  FET  which  will  trigger 
the  IC.  The  hysteresis  voltage  in  this  circuit 
is  about  20  to  30  mV. There  are  two  cautions 
to  take  into  consideration  when  building  the 
circuit,  One  is  that  the  bypass  capacitors  C2 
and  C3  should  be  mounted  as  close  to  the  IC 
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Fig  2.  Base  diagrams. 


Fig,  3.  Power  supply  ckcuiv 

as  possible.  The  other  is  that  the  value  of  R3 
should  be  chosen  to  give  a  zero  voltage  at 
the  source  of  Ql  with  no  signal  input.  This 
value  can  be  found  by  experiment  or  a  Ik 
resistor  used  with  a  I  or  Zk  trim  control  in 
series  to  set  the  correct  value.  The  value  will 

■ 

be  between  1  and  2k  and  is  almost  exactly 
1.8k  on  my  unit 

There  is  a  drawback  to  building  such  a 
circuit  unless  you  already  happen  to  have 
the  voltages  required.  You  need  +12V  and 
— 6V,  In  my  frequency  counter  1  only  had  a 
6V  transformer  with  a  bridge  rectifier  to 
supply  the  +6V  and  the  regulated  -K3.5W 

The  best  solution  is  given  in  Fig.  3.  The 
transformer  is  12,6V  center  tapped.  The 
bridge  rectifier  is  actually  two  fuU  wave 
rectifiers  now.  One  half  supplies  the  +6V  as 
previously  required  and  the  other  half  sup- 
plies the  -6V  which  is  filtered  and  zener 
regulated  for  the  IC.  A  voltage  doubler  is 
used  to  get  +12V  from  one  half  of  the 
transformer  secondary,  and  since  the  oscil- 
lator in  the  counter  uses  +9V,  this  is  also 
zener  regulated  from  this  doubler  output.  It 
is  a  good  thing  to  use  1  juF  tantalum 
capacitors  on  all  supply  outputs  to  prevent 
noise  feedback  from  one  supply  voltage  to 
the  next. 

If  you  don't  have  a  frequency  counter 
yet,  you  should  be  working  on  it.  Read  all 
the  articles  and  ads,  work  up  the  old  gray 
matter,  spend  a  hundred  bucks  and  have  the 
time  of  your  life  without  even  going  FM! 
(And  you  will  find  many  uses  for  it  there,  as 
well.) 
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Jerry  Capeland  W8FJA 
32540  Strieker  Drive 
Warren  Ml  48093 
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One  of  the  most  popular  2  meter  FM 
transceivers  in  use  today  is  the  TR-22 
from  the  R.L.  Drake  Company,  Much  of  its 
popularity  is  due  to  the  established  reputa- 
tion for  quality  of  Drake  products,  but  also 
the  versatility  of  the  unit  itself.  It  can  be 
used  effectively  as  a  mobile,  a  portable,  and 
even  a  base  station. 

I    have    used    my    simplex   as  far  as  ten 
miles,  but  find  that  its  very  best  dependabili- 


ty comes  working  into  the  repeaters  in  the 
Detroit  area  where  I  live.  As  a  mobile,  I  can 
operate  it  on  the  car  battery,  and  with  a  5/8 
whip,  I  have  no  trouble  reaching  the  DART 
repeater  on  04-64  or  the  GLRA  on  16-76 
from  anywhere  in  the  city  or  nearby 
suburbs.  But  I  have  also  found  that  with  a 
very  simple  modification,  I  could  increase  its 
power  enough  so  that  it  would  also  hi(  the 
same  two  repeaters  when  Fm  as  far  as  25  or 
30  miles  out. 


The  transistor  with  the  ring  around  it  is  the  driver  (Q28)  that  we  are  going  to  change.  To  gain  access  to 
the  foil  side  of  the  transmitter  hoard,  we  turn  the  rig  over  and  remove  the  receiver  board. 
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The  side  of  the  unit  with  the  speaker  has  the 
receiver  board.  The  self-contained  antenna  has 
been  removed  here  along  with  its  insulating  sleeve, 
to  disclose  two  mounting  screws  underneath  it. 
These  two  screws  are  removed,  along  with  two 
more  on  the  left  side  which  are  under  the  wires. 


good  luck  with  it  ever  since.  He  convinced 
me,  so  like  Roger,  I  changed  my  own  shortly 
after  1  got  home. 

The  driver  transistor  Q28  is  replaced  with 
a  HHP-75  that  is  available  everywhere,  and 
then  the  coils  on  each  side  of  it  are  peaked 
with  the  help  of  a  Bird  Wattmeter.  With  just 
three  solder  connections  and  a  little  tweak- 
ing, you  have  increased  the  power  oul  from 
1 .7  to  2,7  W. 

I  have  taken  a  series  of  pictures  to  show 
how  little  of  the  rig  must  be  dismantled  to 
gain  access  to  the  board  for  the  actual 
soldering.  In  compact  rigs  like  the  TR-22, 
this  is  an  important  consideration,  as  you 
don't  want  to  put  trouble  into  the  rig  by 
messing  something  up  in  the  process.  There 
are  also  photos  to  show  the  actual  differ- 
ences in  output  before  and  after  the  modifi- 
cation, as  well  as  illustrating  how  you  can 
gain  almost  another  ten  watts  when  working 
into  an  amplifier  like  the  TPL  502B. 

In  the  photos,  my  TR-22  will  look  just  a 
little  different  than  the  conventional  one 
which  comes  from  Drake.  I  have  added  a 


Simple  -  now,  there's  a  word  that  I've 
heard  misused  quite  a  bit,  Tve  read  some 
articles  where  the  author  used  that  term 
with  the  connotation  that  meant  it  was 
simple  if  you  were  an  electronic  engineer 
with  at  least  twenty-five  years  of  experience 
and  had  $12,000  worth  of  test  equipment  at 
your  fingertips  to  use.  But  when  I  define 
simple,  it  means  that  I  can  do  it,  and  believe 
me,  you  can't  get  any  simpler  than  that.  In 
this  case,  you  replace  one  transistor  and 
peak  two  coils, 

I  first  heard  of  the  modification  from 
another  Detroit  area  ham,  WSFJR  (no  rela- 
tion), Roger  Moss.  He  had  returned  from  a 
vacation  trip  on  the  West  Coast,  and  while  in 
the  Monterey,  California  area,  he  talked  with 
WB6CTA,  Jack  Lemon,  who  was  using  a 
TR-22  that  he  had  modified  to  almost 
double  the  power  output.  About  two  weeks 
later,  I  had  to  make  a  business  trip  out  there 
and  I  talked  with  Jack  a  couple  of  times 
myself.  He  reported  that  he  had  changed  his 
unit  over  a  year  before  and  had  nothing  but 


After  removing  the  four  screws,  take  off  two  more 
that  hold  the  small  right  angle  brackets  to  the  right 

side  of  the  chassis  frame.  Carefully  lift  the  receiver 
board  to  the  right  and  out  You  will  now  see  the 
white  fiberglass  insulating  board  and  the  speaker 
wires. 
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The  transmitter  board  is  illustrated  in  the  owner's  manual  with  the  foil  side  showing  how  actual 
connections  are  wade.  Here  a  ckcle  has  been  drawn  around  Q28  to  show  the  three  connections  where 
the  present  transistor  is  removed  and  the  new  one  substituted. 


The  finger  points  to  the  same  place  on  the  actual  board  in  the  TR-22* 
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Here  an  unmodified  TR-22  is  operated  into  a 
dummy  load  with  a  Bird  Wattmeter  showing  actual 
output  of  1.7W* 


sub-audible  tone  encoder  circuit  to  it  be- 
cause the  two  repeaters  in  the  Detroit  area 
require  a  100  cycle  tone  for  access.  In  the 
plastic  bag  at  the  upper  right  is  the  miniature 
circuit  board  and  there  are  four  wires  leading 
from  it  to  the  left  and  down  near  the 
speaker  to  connect  to  the  reed.  Part  of  it  can 
be  seen  above  the  ac  connector  at  the 
bottom  of  the  picture.  Those  wires  also 
appear  in  the  photo  showing  the  fiberglass 
insulating  board  under  the  receiver  board. 
The  only  wires  seen  in  a  regular  set  at  that 
point  will  be  the  two  leading  to  the  speaker. 
Even  though  this  is  a  simple  modification 
to  accomplish,  some  precautions  need  to  be 
taken  to  keep  from  turning  it  into  a  very 
complex  project.  Extreme  care  must  be 
taken  in  the  handling  and  movement  of  the 
boards  to  insure  against  breaking  off  any 
wire  connections,  and  there  is  one  other 
pitfall  to  he  sure  to  avoid.  Normal  time  to 


complete  the  whole  job  shouldn't  be  over  20 
to  30  minutes,  and  the  rig  does  not  have  to 
be  moved  around  much  in  the  process. 
However,  if  you  lose  the  screw  connection 
for  the  built-in  antenna,  you  will  have  a  hard 
time  recovering  it  from  under  the  speaker.  It 
goes  through  a  terminal  and  then  the  plastic 
block  which  is  fastened  to  the  side  of  the 
chassis  frame  with  a  screw.  You  can  either 
temporarily   remount  the  antenna  after  the 

fiberglass  board  is  removed,  or  just  be 
careful  to  not  move  the  rig  around  so  that 
that  darned  screw  does  not  slide  back,  I  had 
no  problem  with  this  in  making  the  modifi- 
cation to  my  unit,  hut  in  taking  it  apart 
again  to  take  the  pictures  for  this  article,  it 
did  get  away  from  me.  In  recovering  it,  the 
terminal  broke  off  and  I  had  to  replace  the 
miniature  coax  and  terminal.  It  was  an  extra 
task  which  could  have  been  avoided  by 
merely  keeping  the  screw  that  holds  the 
antenna  from  sliding  back. 


With  all  other  conditions  the  same,  the  modified 
transceiver  output  increases  to  2.7W. 
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This  photo  and  the  next  one  show  that  a  higher 
input  to  an  amplifier  like  the  TPL  502B  will  yield  a 
higher  output.  Here  the  TR~22T  as  it  comes  from 
Drake,  will  have  an  output  of  42Wf  with  the  aid  of 
the  TPL. 


With  the  new  driver  transistor  installed,  the  power 
from  the  amp ti tier  increases  to  about  49W. 


Removing  the  old  transistor  and  soldering 
in  the  new  one  are  done  in  the  same  manner 
as  routine  soldering  jobs.  Since  the  transis- 
tors fit  flush  to  the  circuit  boards,  there  is 
no  room  for  using  clamps  to  heat  sink  the 
connections  while  soldering.  You  should 
have  no  trouble  here  providing  the  iron  is 
applied  to  each  terminal  only  long  enough  to 
make  the  connection, 

The  two  coils  to  be  peaked  are  TC-27  and 
TC-28  and  are  plainly  marked  on  the  board. 
Alternating  back  and  forth  between  the  two 
as  the  Bird  meter  is  watched  for  its  highest 
output  reading  will  complete  the  job. 

For  our  tests  and  photos,  I  used  a  regular 
I2V  automotive  battery  for  the  power 
source,  and  had  the  car  engine  running  at 
fast  idle  to  insure  maximum  voltage  and 
current  available.  While  it  is  best  to  show 
examples  like  this  in  terms  of  maximums,  it 
should  be  remembered  that  the  real  benefits 
to  raising  power  output  in  small  amounts  is 
in  the  lowest  ranges,  or  when  operating 
portable  on  the  self-contained  nicads. 

There  are  several  Class  C  amplifiers  avail- 
able to  use  with  the  smaller  rigs  like  the 
TR-22.  Drake  offers  their  own  AA-22  for 
25  W  out,  and  the  A  A- 10  for  10W.  If  you 
make  this  modification,  you  will  not  be  able 
to  use  the  new  amp  as  it  has  a  fixed  input  to 
match   the  TR-22s  as  they  come  from  the 


factory.  It  should  also  be  bome  in  mind  that 
if  your  rig  is  less  than  90  days  old  and 
therefore  still  under  warranty,  it  would  not 
be  wise  to  make  this  or  any  other  modifica- 
tion. No  matter  what  you  buy  today,  the 
warranty  will  be  void  when  any  unauthori- 
zed repairs  or  modifications  are  made  to  the 
product. 

Battery  life  of  the  nicads  is  shortened  by 
the  increased  output  as  it  naturally  takes 
more  power.  While  this  is  difficult  to 
measure,  it  has  been  estimated  by  my 
use  —  and  some  others  that  1  know  who  have 
done  theirs  -  to  be  approximately  25%  less. 
For  anyone  who  would  find  this  to  be 
confining  to  their  operation,  the  original 
nicads  could  be  replaced  with  some  500  mil 
nicads  and  this  would  increase  the  battery 
life  by  about  10%. 

If  you  own  a  TR-22,  the  decision  to  make 
the  modification  should  be  made  based  on 
your  own  particular  type  of  operation.  For 
portable  and  mobile  use  barefooted,  it  al- 
most doubles  your  effective  range.  If  you 
work  into  a  variable  input  amplifier,  your 
increase  will  be  in  the  vicinity  of  16  to  20%, 
My  own  experience  has  proven  it  to  be 
worthwhile,  and  in  the  six  months  since  I 
have  done  it,  I  have  found  no  reason  to  wish 
that  I  had  not  made  the  modification, 
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INOUE  COMES  TO  ADIRONDACK  RADIO  SUPPLY,  INC. 

T.  Inoue,  President  of  INOUE  Communication  Equipment  Corp.,  of  Osaka,  Japan,  and  Don  Specht,  export 
manager  of  the  same  firm,  are  showing  Howard  Hinkle,  President  of  Adirondack  Radio  Supply,  some  of  the 
many  features  of  the  incomparable  INOUE  IC  21  2  meter  FM  transceiver. 

Today  why  not  check  personally  the  many  exciting  features  the  IC-21  offers,  such  as: 

•  24  channel  capability  •  Front  panel  —  P. A.  tune  control  •  Separate  S  and  discriminator 
meters  •  R.I.T.  control  on  receive  (either  one  watt  or  ten  watt  output)  •  Remote  VFO 
plug  •  12  Volt  DC  or  1 10  Volt  AC  operation  •  Crystals  supplied  in  4  channels  •  AC/DC 
cable  supply 

These  and  many  other  features  are  part  of  the  INOUE  IC-21  imported  by  us  directly. 

Shown  below  is  the  latest  addition  to  the  INOUE  line,  the  IC-21  receiving  VFO.  It  plugs  directly  into  the 
IC-21.  This  combination  we  are  offering  at  a  SPECIAL  INTRODUCTORY  PRICE.  These  two  units  can  be 
purchased  at  only  $450.00.  This  is  a  saving  of  $59.00  over  the  single  lot  price  of  $399.50  for  the  IC-21  and 
SI 09.50  for  the  IC-21  VFO 
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Send  your  order  today  to 
the  address  below  or  see 
the  INOUE  line  at  your 
favorite  dealer. 


ADIRONDACK  RADIO  SUPPLY,  INC 

185  West  Main  St.    Amsterdam,  New  York   12010 


Herbert  S,  Brier  W9EGQ 
385  Johnson  Street 
Gary  IN  46402 
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The  following  discussion  of  transistor  rf 
power  amplifiers  assumes  the  reader 
knows  his  alphas  and  betas  of  transistor 
theory.  He  may  also  have  had  some  experi- 
ence with  transistors  in  audio  and  small 
signal  applications.  The  experience  will  have 
conditioned  him  to  the  importance  of  pro- 
tecting transistors  from  excessive  voltage  and 
heat.  But  transistors  perform  so  much  differ- 
ently as  rf  power  amplifiers  than  they  do  in 
other  applications  that  the  previous  exper- 
ience is  not  essentia]  to  understand  the 
discussion. 

Figure    1    is    the    diagram    of  a   typical 
transistor    rf   power    amplifier.    Transistors 
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have  largely  replaced  vacuum  tubes  in  com- 
mercial and  amateur  VHF  mobile  transmit- 
ters at  power  levels  up  to  100  watts  or  so. 
Their  compactness  and  high  overall  efficien- 
cy more  than  compensates  for  their  high 
first  cost.  But,  except  in  specialized  applica- 
tions, rf  transistors  quickly  price  themselves 
out  of  the  market  at  power  levels  above  a 
few  watts  in  equipment  operated  from  the 
commercial  power  lines. 

As  standard  automobile  and  aircraft  bat- 
teries deliver  nominal  voltages  of  14  and  28 
volts,  it  is  hardly  coincidental  that  most  rf 
power  transistors  are  designed  to  operate  at 
these    voltages.    Incidentally,    the    28    volt 
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Fig.  1.  Typical  transistor  rf  power  amplifier. 
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H.I.  is  having  an  84  SALE  —  to  help  you  shop  by  mail,  this  and  every 
month.  8d  (for  a  stamp)  will  buy  any  help  that  I  can  provide  to  make  your 
hobby  more  enjoyable.  How  can  I  help  YOU? 
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Al  McMillan,  W0JJK 
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Phone  (712)323-0142  {Noon/5PM,  Tues,  Sat.) 
Box  864  Council  Bluffs,  Iowa  51501 


transistors  are  appreciably  more  efficent  and 
cost  less,  watt  per  watt,  than  the  14  volt 
units. 

Virtually  all  modern  rf  power  transistors 
are  silicon  NPN's  and  are  usually  operated  in 
the  common  emitter  configuration.  Early  rf 
power  transistors  were  easily  destroyed  by 
momentary  overloads,  transients,  and  stres- 
ses developed  in  tuneup  operations.  Newer 
units  will  not  take  unlimited  abuse,  but  they 
are  more  rugged  than  the  older  ones;  some 
of  them  will  even  survive  being  operated  as 
rated  voltages  and  rf  drive  into  an  open  load 
circuit  for  at  least  a  short  time. 


Operating  Parameters 

In  quick  review,  the  more  important 
transistor  operating  parameters  are  voltage, 
power  output,  heat  dissipation,  frequency, 
and  power  gain.  Of  these,  excessive  voltage  is 
most  dangerous  to  transistor  life,  A  momen- 
tary voltage  overload  of  25%  may  destroy  a 
transistor* 

BVceo  -  breakdown  voltage,  collector  to 
emitter,  base  open  -  defines  an  absolute 
emitter   peak  voltage   rating  established   by 
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the  transistor  manufacturer  using  pulse  tech- 
niques. For  the  user,  however,  VCCmax  is 
usually  a  more  useful  figure.  VCCmax  is  the 
maximum  safe  dc  voltage  that  can  be  applied 
between  the  collector  and  the  emitter  of  a 
transistor  under  any  condition  of  operation. 

Typical  rated  dc  VCCmax  values  are  80% 
of  BVceo  for  continuous  wave  (CW)  and 
frequency  modulated  (FM)  services  and  half 
that  value  for  high-level  amplitude-modu- 
lated (AM)  service. 

Also  critical  is  the  transistor  base-to- 
emitter  voltage.  It  has  a  breakdown  rating  of 
three  to  five  volts  for  virtually  all  rf  power 
transistors.  Fortunately,  base  voltages  are 
normally  quite  low  in  properly  operated 
amplifiers.  In  elass-C  amplifiers,  for  example, 
the  base  is  often  grounded  for  dc  through  a 
low-resistance  rf  choke,  or  the  base  may  be 
slightly  reverse  biased  for  highest  amplifier 
output.  Conversely,  transistor  rf  linear  am- 
plifiers (class-B  service)  are  often  slightly 
forward  biased  for  lowest  distortion. 

As  forward  bias  increases  steady  collector 
direct  current  rapidly,  it  may  be  necessary  to 
reduce  the  collector  dc  voltage  somewhat  to 
prevent  excessive  transistor  heating,  current 
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"run-away/'  and  "second  breakdown    when 
the  transistor  base  is  forward  biased. 

Power  input  and  heat:  Each  transistor  has 
a  maximum  dissipation  rating;  but,  in  most 
units,  the  maximum  rating  applies  only  if 
heat  sinks  or  other  precautions  keep  the 
transistor  case  temperature  to  a  maximum  of 
25  degrees,  centigrade.  Higher  case  tempera- 
tures require  reducing  the  power  input, 
improved  case  cooling,  or  greater  transistor 
output  efficiency. 

In  itself,  the  maximum  direct  current 
rating  of  a  transistor  is  seldom  too  im- 
portant, as  other  maximums  are  usually 
reached  before  maximum  current  flows.  As  a 
matter  of  interest,  however,  peak  rf  collector 
currents  in  power  amplifiers  are  normally 
three  to  four  times  the  indicated  dc  value. 

Current  runaway:  All  transistors  tend  to 
draw  increased  current  as  they  become 
hotter.  And  as  the  current  increases,  the 
transistor  gets  hotter,  and  so  on.  Normally , 
current  and  temperature  values  rapidly  stabi- 
lize. But  if  the  transistor  overheats,  current 
increases  so  rapidly  that  the  transistor  may 
be  destroyed. 

Something  like  current  runaway  but  more 
rapid  is  "second  breakdown/1  It  results  from 
the  emitter  current  being  concentrated  in  a 
small  area  of  the  emitter  to  produce  a 
pin-hole  short  in  the  emitter  junction. 
Second  breakdown  problems  increase  with 
frequency  and  seem  particularly  trouble- 
some in  single  sideband  amplifiers. 

One  way  to  control  second  breakdown  in 
rf  power  transistors  is  "balanced-emitter" 
construction.  It  consists  of  dividing  the 
transistor  emitter  into  up  to  100  or  more 
segments  and  connecting  the  segments  to- 
gether via  internal,  low-ohmage  resistors.  As 
the  current  in  one  segment  begins  to  increase 
beyond  the  current  in  the  other  segments, 
the  corresponding  increase  in  voltage  drop 
across  its  associated  resistance  limits  the 
current  through  that  segment- 
Besides  helping  to  control  second  break- 
down, balanced  emitter  construction  intro- 
duces a  small  amount  of  negative  feedback 
into  the  transistor  amplifier.  This  feedback 
improves  linearity  and  stability.  Power  gain 
is  also  decreased  slightly,  but  this  is  of  no 
practical  importance  in  most  rf  power  ampli- 
fiers. 


Gain,  frequency,  and  stability:  The  cur- 
rent gain  of  a  transistor  is  usually  measured 
at  a  frequency  of  1  kHz.  As  illustrated  in 
Fig.  2,  however,  the  gain  varies  with  frequen- 
cy. The  shape  of  the  gain- frequency  curve  is 
similar  for  all  transistors,  although  the  fre- 
quencies involved  may  be  different. 

Following  the  curve,  the  1  kHz  current 
gain  remains  essentially  constant  as  the 
frequency  is  increased  until  a  knee  in  the 
curve  is  reached.  The  point  in  the  knee 
where  the  transistor  current  gain  has 
dropped  to  70.6%  of  its  1  kHz  value  is  called 
the  transistor  "cut-off  frequency/'  In  terms 
of  power,  the  point  represents  a  3  dB  loss  in 
gain.  Beyond  the  knee  of  the  curve,  the 
transistor  current  gain  decreases  at  the  rate 
of  50%  per  octave. 

In  applications  (such  as  high-fidelity 
amplifiers)  where  uniform  amplification  of 
frequencies  over  many  octaves  is  required,  a 
cut-off  frequency  at  least  as  high  as  the  top 
frequency  to  be  amplified  is  required.  While 
many  power  transistors  have  low  cut-off 
frequencies,  it  is  not  difficult  to  find  audio 
power  transistors  with  cut-off  frequencies  of 
around  20  kHz. 

It  is  difficult,  however,  to  construct 
transistors  that  have  both  high-power  capa- 
bilities and  high  cut-off  frequencies.  Conse- 
quently, power  transistors  with  cut-off  fre- 
quencies are  very  rare;  nevertheless,  transis- 
tor rf  power  amplifiers  for  frequencies  up  to 
and  above  500  MHz  are  common.  Obviously, 
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Fig,  2.  Typical  gain-frequency  curve  of  all  transis- 
tors. Their  power  gain  is  essentially  constant  from 
dc  to  the  transistor  cut-off  frequency  (fc),  where  it 
has  dropped  3  dB.  From  fc  to  frequency  ft,  the 
power  gain  decreases  at  the  rate  of  6  dB  per 
octave  —  equivalent  to  a  3  dB  per  octave  decrease 
of  current  gain. 
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transistors  are  useful  far  above  their  cut-off 
frequencies.  The  story  is  this: 

Above  its  cut-off  frequency,  the  current 
gain  of  a  transistor  continues  to  decrease  at 
the  rate  of  3  dB  per  octave  (equivalent  to  a  6 
dB  decrease  in  power  gain)  until  the  current 
gain  has  decreased  to  unity  or  0  dB.  The 
frequency  at  which  the  current  gain  drops  to 
0  dB  is  called  the  "current-gain,  bandwidth 
product,"  for  the  reasons  illustrated,  and  is 
identified  by  the  symbol  Ft. l 

Although  the  transistor  gain  varies  in- 
versely with  frequency  above  its  cut-off 
frequency,  a  conventional  signal  is  so  nar- 
row, compared  to  an  octave,  on  frequencies 
above  a  MHz  or  so  that  all  components  of 
the  signal  are  amplified  equally.  On  the 
other  hand,  the  fact  that  transistor  gain  does 
decrease  above  its  cut-off  frequency  is  one 
reason  that  rf  power  amplifiers  are  practical. 

You  see,  the  dynamic  characteristics  of 
large-signal  transistors  change  so  radically 
during  each  operating  cycle  that  neutrali- 
zation to  control  self-oscillations  in  transis- 
tor rf  power  amplifiers  is  ineffective.  But 
experience  has  shown  that,  if  power  gain  is 
held  to  a  maximum  of  approximately  15  dB 
per  stage,  a  well-designed  transistor  rf  power 
amplifier  is  stable  without  neutralization* 

Power  gain  is  controlled  by  selecting  a 
transistor  that  is  operating  approximately 
two  octaves  below  its  Ft  frequency.  Com- 
mercial practice  is  to  aim  for  a  gain  of 
around  10  dB  per  stage  for  a  typical  transis- 
tor; so  that  inserting  a  particularly  "hot" 
transistor  in  the  amplifier  will  not  push  the 
stage  into  instability. 

As  most  commercial  and  military  mobile 
services  operate  on  frequencies  above  100 
MHz,  most  rf  power  transistors  are  designed 
to  operate  at  these  frequencies.  As  a  result, 
their  power  gains  are  embarrassingly  high  at 
frequencies  below  30  MHz.  Nevertheless,  a 
number  of  audio  and  switching  transistors 
with  Ft*s  between  10  and  100  MHz  work 
satisfactorily  as  rf  power  amplifiers  in  the 
lower-frequency  amateur  bands, 

1.  The  transistor  still  has  power  gain  at  frequency 
ft,  even  though  its  current  gain  is  unity  there.  This 
follows  because  the  transistor  output  resistance  is 
greater  than  its  input  resistance.  This  fact  is  of 
minor  importance,  except  when  an  effort  is  made 
to  make  a  transistor  operate  at  the  highest  possible 
frequency. 


Why  the  frequency  Ft  is  called  the 
"current  gain  bandwidth  product:*1  Assume 
that  a  transistor  has  a  current  gain  of  1  dB  at 
400  MHz.  One  times  400  MHz  equals  a 
product  of  400  MHz.  At  200  MHz  (one 
octave  lower  in  frequency)  the  transistor 
current  gain  is  2.  Two  times  200  MHz  equals 
400  MHz.  at  100  MHzT  the  product  is  4  X 
100  MHz  =  400  MHz,  etc.  As  power  varies  as 
to  the  square  of  the  current^  the  power  gain 
of  this  hypothetical  transistor  is  4  (6  dB)  at 
200  MHz  and  16  (12  dB)  at  100  MHz. 

Coupling  circuits:  A  transistor  or  tube  is 
useless  as  an  rf  amplifier  without  means  of 
coupling  power  into  and  out  of  it.  To  do  the 
job  efficiently,  the  coupling  devices  must 
match  the  impedances  of  the  transistor  or 
the  tube  to  its  source  and  load  impedances. 
In  the  process,  the  coupling  circuits  provide 
selectivity  to  prevent  distortion  products 
generated  in  the  amplifier  from  reaching  its 
load  -  especially  important  when  the  load  is 
an  antenna. 

An  output  circuit  Q  of  10  to  12  is  usually 
sufficient  in  vacuum  tube  rf  amplifiers.  But 
rf  power  transistors  normally  generate  more 
distortion  products  than  tubes  do;  therefore 
higher  Q,  resulting  in  greater  selectivity,  is 
desirable  in  transistor  coupling  circuits. 

Simple  parallel-resonant  or  pi  net 
coupling  circuits  normally  work  well  with 
the  high  impedances  of  vacuum  tubes.  But 
transistor  impedances  are  so  low  that  other 
types  of  coupling  circuits  are  desired  in  rf 
power  amplifiers.  A  simple  L  network,  for 
example,  can  be  designed  to  match  virtually 
any  resistance  or  impedance  to  virtually  any 
other  impedance  or  resistance.  Unfortu- 
nately, when  the  ratio  between  the  two 
impedances  or  resistances  is  low,  the  resul- 
tant Q  of  the  L  network  is  low. 

Fortunately,  two  or  more  networks  may 

be  combined  to  obtain  the  desired  Q  and 
impedance  match.  In  Fig.  1,  for  example, 
the  input  circuit  is  a  simple  L  network,  and 
the  output  circuit  is  a  combined  L-pi  net- 
work. 

The  second  part  of  this  articles  continues 

the  discussion  of  the  design  of  transistor  rf 
power  amplifiers.  It  also  contains  all  com- 
ponent values  for  practical  transistor  ampli- 
fiers for  the  amateur  frequencies  between 
3.5  and  148  MHz.  W9Fro 
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New  lower  quantity  prices  on  RF  power  transistors  allows  us  to  offer  the 
same  quality  transmitter  for  only  .  .$29.95  .  . 


COMPLETE  WITH  DRILLED  BOARD 


TX-1 


>   TYPICALLY   1    1/2  WATTS  OUTPUT 

AT    126   VOLTS    (1    WATT   ON   220) 

1   ADJUSTABLE    DEVIATIONS   TO   10 

kHz 

1  AUDtO      CLIPPING      AND     ACTIVE 
FILTER 

CRYSTAL  NETTING  TRIMME  R 
DOUBLE   TUNED   RF  STAGES  FOR 
A  CLEAN  SIGNAL 

STANDARD  12  MHz  CRYSTALS  (14 
MHz  FOR  220) 
ZENER  REGULXTEOOSCILLATOR 

PROVISIONS       FOR       METERING 
EACH  RF  STAGE 

PRE  DRILLED  AND  TINNED  GLASS 
CIRCUIT  BOARDS 

MEASURES  ONLY  2"  x  6" 


A  one  watt  exciter  using  four  RF  transistors,  two  diodes,  and  one  integrated  circuit.  The  RF 
transistors  are  operating  well  below  their  ratings  allowing  long  keying  periods  without  damage.  The 
exciter  may  be  used  alone  as  a  transmitter  or  with  our  PA  144  or  220  amplifier  for  a  fifteen  watt 

station. 


15  WATT  AMP 
$29.95 


PA- 144/220 


15  TO  20  WATTS  OUTPUT  WITH  1 
1/2  TO  2  WATTS  DRIVE.  (SLIGHT- 
LY LESS  ON  220) 

USES  TWO  BALANCE  EMITTER  RF 
POWER     TRANSISTORS    ABLE    TO 
WITHSTAND  A  HIGH  SWR. 
TYPICALLY  DRAWS  3  AMPS  FROM 
A     12     to     14     VOLT     NEGATIVE 
GROUND  SUPPLY. 
COMPLETE  WITH  CIRCUIT  BOARD 
AND  ALUMINUM  HEAT  SINK. 
ADD    YOUR    OWN    MINIBOX    AND 
RELAY  AND  SAVE. 


Note;  We  have  been  swamped  with  orders.  Shipping  has  fallen  back  to  three  to  four 
weeks.  We  are  expanding  our  facilities  and  by  the  time  this  add  appears  we  hope  to  cut 
delivery  time  to  a  week  to  ten  days.  Please  bear  with  us. 

Order  TX-1 44  or  TX-220,  $39.95  PA-144  or  PA-220,  $29.95.  Add  1.00  postage  and  handling  for 
I       each  kit  ordered.  New  York  State  residents  add  sales  tax. 
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GHT  BULBS  AS  RF 

POWER  INDICATORS 


John  A.  Houser  WB2GQY 
23  Washington  St. 

Rensselaer  NY  12144 


T~  he  major  appeal  to  the  amateur  -  as 
well  as  some  commercial  applica- 
tions -  of  light  bulbs  as  rf  power  indicators 
is  low  cost.  To  this  must  be  added  the 
universal  availability  of  bulbs  and  screwbase 
sockets  for  pennies. 

As  low  cost  is  of  primary  interest  to  well 
over  50%  of  those  interested  in  any  project, 
and  as  I  have  always  had  an  insatiable  desire 
to  find  out  the  why's  and  wherefore's  of 
standard  light  bulbs  as  rf  power  indicators,  I 
decided  it  might  be  the  opportune  time  to 
do  a  resarch  project  and  determine  once  and 
for  all  just  which  bulbs  might  be  suitable  and 
which  might  not  be,  and  also  to  determine 
whether  light  bulbs  would  make  good  rf 
power  indicators,  or  poor,  and  to  find  out 
what  precautions  might  have  to  be  taken  if 
one  decided  he  was  going  to  take  this 
low-cost  path  of  determining  his  transmitter 
output  power  rather  than  go  for  a  more 
expensive  power  output  meter. 

Also,  power  output  meters  in  the  higher 
wattage  ranges  become  quite  expensive  com- 
pared to  the  $2  to  $5  which  might  be 
expended  in  a  light  bulb  indicator.  In 
general,  porcelain  screw  bases  are  available 
for  from  1  2tf  to  254  each,  and  bulbs  from 
154  to  65^  each,  and  not  more  than  four  of 
each  are  necessary  for  up  to  3  KW  power 
indication. 


Table  1  lists  most  of  the  common  types 
of  electric  light  bulbs  readily  available.  One 
look  at  this  table  immediately  reveals  why 
such  light  bulbs  might  not  be  such  good  rf 
power  indicators  as  some  folks  may  have 
thought  they  were  in  the  past.  It  also  reveals 
that  some  very  special  precautions  have  to 
be  taken  in  using  them,  or  the  user  may  find 
he  has  overloaded  his  transmitter  and  burned 
up  a  few  components  which  might  be 
expensive  to  replace. 

The  extremely  high  ratio  of  cold  to  hot 
filament  resistance  in  all  types  of  these  bulbs 
immediately  struck  me  as  being  the  most 
undesirable  factor  in  using  them. 

It  is  very  easy  to  see,  for  instance,  that  if 
one  wished  to  use  a  2 SOW  bulb  for  indi- 
cation on  a  2 SOW  transmitter,  and  he  com- 
puted the  resistance  at  250W  to  be  53J2, 
(which  it  is,  but  only  when  hot),  he  would 
assume  he  had  just  about  a  perfectly 
matched  indicator  to  plug  in  in  place  of  his 
52.5fi  feed  line. 

However,  from  this  table,  it  is  apparent 
that  this  53£2  resistance  is  attained  only  at 

■ 

full  brilliance  and  wattage,  and  the  actual 
cold  resistance  is  only  3.512.  In  other  words, 
if  the  bulb  were  connected  to  the  antenna 
terminals  of  the  transmitter,  and  the  trans- 


Table  1 

Variation  in  Resistance,  Cold  to  Hot  State, 
Common  Variety  of  Electric  Light  Bulbs. 
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Bulb  Rating 

Cold 

Hot                         I 

Ratio 

Watts 

Filament 

Filament               4 

"old  to  Hot 

At  115V 

Resistance 

Resistance 

Filament  Res. 
[ApproxJ 

7.5 

166 

1750 

1  to  10 

25 

40 

529 

1  to  13 

40 

27 

331 

1  to  12 

60 

20 

219 

1  to  11 

100 

9 

132 

1  to  15 

150 

6 

83 

1  to  14 

200 

4.5 

65 

1  to  14 

250 

3.5 

53 

1  to  15 

500 

2 

26 

t  to  13 

750 

1  + 

17.7 

1  to  15 
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mitter  keyed  full  power;  the  transmitter 
would  he  looking  into  not  53flt  but  3.5SX 
which  is  a  lot  of  difference,  and  an  extreme- 
ly low  value  for  any  pi  network  to  match. 

For  a  few  seconds,  until  the  filament 
attained  full  brilliance,  the  transmitter 
would  be  subjected  to  a  terrific  overload, 
due  to  this  impedance  mismatch. 

Therefore  the  first  precaution  which 
might  be  emphasized  in  using  light  bulbs 
would  be  not  to  key  the  transmitter  at  full 
power  with  a  cold  bulb,  but  to  gradually 
bring  the  power  from  some  lower  value  to 
full  power  as  the  bulb  attains  full  brightness 
(and  hot,  matching  resistance). 

Not  until  I  got  into  this  project  did  I 
realize  the  very  high  ratio  of  resistance  of 
these  filaments  from  the  cold  to  hot  state;! 
don't  suppose  very  many  people  do.  It  also 
brings  to  mind  how  the  house  electric  meter 
must  jump  every  time  a  bulb  is  snapped  on 
in  the  house.  This  is  not  an  ad  for  those  light 
dimmers  being  sold  at  all  the  electrical 
stores,  but  it  sure  brings  to  mind  that  power 
bills  could  be  cut  appreciably  through  their 
use,  i.e.,  bringing  the  bulb  gradually  to  full 
brilliance  instead  of  just  snapping  on  a 
switch. 

Getting  back  to  the  bulbs,  Table  2  gives 
in  various  configurations  series,  and/or 
parallel  combinations  which  would  be  most 
likely  to  give  the  amateur  a  load  for  a 
particular  transmitter  power  output,  in 
nominal  impedances  near  52  and  72S7.  If  the 
configuration  mentions  200W,  this  does  not 
mean  that  it  would  be  suitable  for  indicating 
the   output   of  a    100W  output  transmitter, 


because  at  half  brightness,  the  resistance 
offered  by  the  bulb  is  not  identical  to  that  at 
full  brightness. 

While  a  differance  of  an  ohm  or  two 
would  not  be  serious,  nor  would  a  difference 
of  as  much  as  five,  or  even  ten  watts,  at  high 
power  levels,  at  low  power  levels  less  than 
100W,  for  instance,  such  differences  would 
be  seen  to  become  increasingly  serious  from 
the  matched  impedance  standpoint.  The 
configurations  given  match  quite  a  variety  of 
standard  line  impedances  and  a  wide  range 
of  power  outputs.  Matches  can  be  obtained 
for  RG-8,  11,  17,  13,  58  and  59  type  cable,1 

One  may  not  realize  without  measure- 
ment that  the  lead  length  of  the  filament 
support  wires  alone  inside  the  25— 1  SOW 
bulbs  is  very  close  to  18  cm.  Even  though 
they  are  coiled  on  a  2  to  1  ratio,  the 
filament  is  inductive  in  every  sense  of  the 
word.  At  higher  frequencies,  the  filament 
support  wires  would  appear  inductive,  and 
to  these  factors  must  be  added  the  parallel 
capacity  of  the  screwbase  shell  and  the 
central  base  contact  wafer.  Even  though 
such  capacity  is  small,  it  would  become 
significant  at  most  amateur  frequencies 
above  the  30  MHz  range.  Though  the  22  cm 
total  wire  path  would  perhaps  indicate  a 
bulb  could  be  used  up  to  300  MHz,  such  is 
not  at  all  the  case. 

It  is  easy  to  see  that  the  sometimes 
suggested  trick  of  using  a  capacitor  in  series 
with  a  light  bulb  as  a  load  should  be 
approached  with  caution,  for  it  would  be 
very  easy  indeed  to  run  into  a  series  resonant 
circuit  which  might  result  in  damage  to  the 


Table  2 

Possible  Configurations  for  Various  Power  Outputs 
at  Various  Impedance  Terminations 

A.  —  Nominal  70  to  73f2  Impedance  Loads: 
1 75W  Load:  3-60W  bulbs  in  parallel  (73JT2) 

OR 

7-25W  bulbs  in  parallel  I70£2) 

3.000W  Load: 

4— 750W  bulbs  in  series 


5O0W  Load: 


B.  )  Nominal  50  to  55^2  Impedance  Loads: 
250W  Load:         4-GOW  bulbs  in  parallel 

2—1  BOW  bulbs  in  series, 
both  paralleled  by 
1-150Wbulb 
2— 500W  bulbs  in  series 
3— 750W  bulbs  in  series 


1.000W  Load: 
2.250W  load: 


(7112) 


(54.9n> 


(55£2) 

(53.6fi) 

(53.112> 
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transmitter  to  which  such  circuit  were  con- 
nected. 

In  the  course  of  my  preparation  of  this 
article,  I  discussed  the  ramifications  with  a 
number  of  interested  hams.  Some  of  them 
suggested  1  extend  the  research  to  include 
the  use  of  the  smaller  types  of  indicator 
(pilot)  bulbs  as  loads  for  testing  out  trans- 
mitters with  power  outputs  in  the  1W  to 
20W  range,  not  only  just  for  amateur  ap- 
plications, but  also  with  a  view  to  using 
them  as  loads  in  testing  FM  transmitters. 

When  one  considers  that  there  are  well 
over  100  types  of  these  small  bulbs,  rated 
from  .00 1 W  to  2W,  and  if  all  of  these  were 
to  be  considered  individually,  it  could  take  a 
vast  amount  of  time  -  and  eventually  one 
would  end  up  with  perhaps  only  five  or  so  of 
these  bulbs  that  would  be  at  all  suitable,  so 
such  research  was  not  included  in  this 
article.  However  it  did  open  up  a  field  in 
which  there  may  be  a  demand  for  informa- 
tion and  may  be  the  subject  of  a  subsequent 

article . 
Frequency  Ranges 

The  use  of  standard  screw-base  ceramic  or 
steatite  porcelain  light  bulb  sockets  is  en- 
tirely feasible  for  all  of  the  configurations 
shown  and  will  handle  all  amateur  bands, 
160  through  10,  Naturally  the  leads  from 
socket  to  socket  should  be  as  short  as 
possible  in  either  the  series  and/or  parallel 
configurations,  I  found  these  leads  can  be 
kept  to  approximately  2  cm  for  such  inter- 
connections. Likewise,  the  coax  termination 
lead  should  be  kept  to  2  cm  or  less. 

If  extra  precautions  as  to  lead  lengths  are 
observed,  and  the  bases  of  the  bulbs  re- 
moved to  enable  connections  directly  to  the 
stem  wires,  it  would  appear  reasonable  to 
suspect  that  these  bulbs  might  be  used  for  6, 
5,  and  perhaps  2  meter  bands,  but  it  is  also 
quite  evident  the  2  meter  band  would  be  the 
practical  limit. 

One  should  be  able  to  conjecture  that 
light  bulbs  as  power  rf  indicators  are  not 
quite  the  equal  of  well-designed  power  out- 
put meters  which  maintain  their  rated  im- 
pedances over  a  very  wide  power  output 
range  —  bulbs  do  not  -  but  then,  they  are 
cheap  in  comparison. 

Visual  comparison  of  brightness  is  com- 
pletely satisfactory  for  comparison  purposes. 


For  instance,  a  500W  bulb  connected  to  the 
115V  mains  should  show  the  same  brilliance 
as  one  of  the  500W  bulbs  as  used  in  the  I 
KW  load. 

Actually  a  transmitter  supposedly  putting 
out  2,000W  PEP  is  putting  out  something 
less  than  U000W  with  average  voice  modu- 
lation; it  would  be  more  of  the  order  of 
500— 7 50W  average  power.  Remember  that 
the  light  bulb  is  only  going  to  show  average 
power  output,  not  peak,  and  as  ham  trans- 
mitters are  limited  to  K000W  dc  input  to 
the  final  amplifier,  one  cannot  expect  much 
more  than  5 00- 7 50 W  output  (average)  un- 
less the  efficiency  of  the  final  amplifier  stage 
approaches  85%  which  is  very  unusual, 
although  I  am  hearing  lately  that  certain 
high-power  transistors  are  in  development 
which  will  deliver  such  high  efficiency 
figures;  a  bit  above  that  which  heretofore 
has  been  obtainable  with  tubes.  You  should 
be  hearing  a  lot  more  about  these  super- 
efficiency  transistors  in  the  near  future; and 
I  expect  them  to  be  appearing  in  certain  ham 
transmitters  within  a  year  or  so. 

Naturally  a  CW  transmitter  with  the  final 
operated  Class  C  may  deliver  as  much  as 
850W  with  1,000W  dc  input,  while  a  DSB 
transmitter  on  phone  could  not  be  expected 
to  deliver  more  than  6 SOW  with  Class  A  or  B 
modulation. 

The  research  and  conclusions  I  reached 
on  this  project  brought  to  mind  the  old 
subject  of  using  light  bulbs  in  series  with 
primaries  of  transformers  to  reduce  the 
secondary  output  voltages,  which  is  a  trick 
which  has  been  used  for  years  by  hams  and 
others,  The  information  contained  herein 
indicates  they  are  not  only  quite  suitable  for 
such  usage,  but  in  fact  make  quite  ideal 
voltage  regulators  of  a  sort* 

In  fact,  the  question  immediately  arises  as 
to  why  bulbs  would  not  make  rather  ideal 
voltage  regulators  for  high  voltage  supplies  if 
used  as  a  variable-resistance  dc  regulator  in 
the  dc  leg.  This  again  opens  up  a  field  which 
might  bear  intense  investigation. 

.  ..WB2GQY 

Solid  Dielectric  RF  Transmission  Lines,  W8LUQ, 
Radio  News  Oct.  1946. 

Line  Matching:  Table  of  Power  and  Voltage  Loss  in 
DB.Radio  News  Feb.  1 947. 
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Robert  D,  Streeter  W&IQI 
291  7  Westbrook,  Apt.  412 
Fort  Wayne  IN  46805 


CONOMY    FILTERS 


FOR 


THE 


CO 


75  A4 


he  Collins  75A4  amateur  band  receiver, 
although  it  is  over  ten  years  old,  is  one 
of  the  best  pieces  of  amateur  equipment 
available1.  The  selectivity  is  controlled  by 
mechanical  filters.  Usually  just  the  3  kHz 
mechanical  filter  is  supplied,  leaving  posi- 
tions available  for  two  additional  filters. 

Collins  Radio  still  manufactures  mechani- 
cal filters  specifically  for  the  75A4  with 
bandwidths  from  several  hundred  Hertz  (for 
CW  use)  to  tens  of  kilohertz  (for  AM  or 
other  wideband  signal  use).  A  worthwhile 
savings  may  be  obtained  by  purchasing 
filters  in  economy  case  configurations  and 
making  a  suitable  adapter  for  the  75A4. 

A  sharp  filter  with  500  Hz  bandwidth  was 
constructed  using  a  Collins  type  FA  filter 
mounted  in  a  standard  minibox-  A  broad 
filter  was  made  using  a  series  of  sub  minia- 
ture  i-f  transformers,   again  mounted   in  a 


SHARP 


COPPER  BRACKET- 
TO  FfT  IN  BOX 


Fig.  h  Sharp  filter  with  500  Hz  bandwidth 

1 QST  Nov.  66,  page  53, 


standard  minibox.  The  i-f  transformers  were 
used  because  the  steep  skirts  of  a  mechanical 
filter  were  judged  an  expensive  luxury  for 
this  application.  Broad  band  mechanical 
filters  are  available  in  economy  case  configu- 
rations. 

A  savings  of  at  least  $15  should  be 
realized  by  constructing  a  case  for 
F455FA05  filter.  Installing  this  filter  and  a 
plug  in  a  minibox  should  take  a  few  hours  at 
most.  A  savings  of  up  to  $50  should  be 
realized  by  constructing  a  broad  filter  from 
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Fig.  2.  Results  with  different  filters.  A  -  500  Hz 
bandwidth  filter;  B  -  3 J  Hz  bandwidth;  C-  the 
broad  filter  described. 
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Fig,  3,  Schematic  of  the  broad  filter. 


i-f   transformers.    The   construction  time   is 
probably  double  that  of  the  sharp  filter. 

The  results  obtained  are  shown  by  the 
accompanying  graph.  Curve  A  is  the  500  Hz 
bandwidth  filter,  Curve  B  is  the  standard  3.1 
Hz  bandwidth  Collins  filter  supplied  with 
the  75A4,  and  Curve  C  is  the  broad  filter. 
Each  curve  has  been  shifted  vertically  so  that 
its  peak  in  output  lies  on  the  0  dB  line.  With 
respect  to  the  3.1  Hz  filter,  the  500  Hz  filter 
output  was  8  dB  higher  and  the  broad  filter 
output  was  4  dB  lower,  each  having  the  same 
input  level. 

The  increased  stop-band  feedthrough 
level  on  the  sharp  filter  may  be  due  to  signal 
leakage  around  the  filter,  or  it  may  just  be 
the  filter  characteristics.  Relatively  the  same 
construction  technique  was  used  in  the  sharp 
and  broad  filters.  Note  the  extreme  attenua- 
tion achieved  at  points  by  the  broad  filter. 

These  measurements  were  made  by  first 
calibrating  the  s-meter  of  a  75A4  against  a 
set  of  accurate  attenuators.  A  calibration 
curve  was  thus  obtained  for  the  s-meter 
readings,  A  fixed  signal  was  then  tuned  in, 
and  the  s-meter  readings  were  plotted  as  a 
function  of  receiver  tuning  above  and  below 
the  fixed  input. 

The  performance  of  the  filters  has  been 
found  to  be  very  good  over  several  years  of 
use.  The  reduced  loss  of  the  sharp  filter, 
together  with  its  narrow  bandwidth,  makes 
it  very  pleasant  to  use.  The  broad  filter  has 
been  useful  for  VHF  work,  where  network 
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stations  are  not  always  exactly  on  frequen- 
cy. It  also  makes  AM  signals  more  under- 
standable than  the  3.1  kHz  filter. 

The  circuitry  is  quite  standard,  and  is 
shown  in  the  accompanying  figure.  There 
should  be  no  dc  current  flowing  through  the 
mechanical  filter  input  and  output  windings. 
It  is  my  understanding  that  a  modification 
of  early  75A4  receivers  is  necessary  to 
prevent  this.  The  input  and  output  should  be 
well  shielded  from  each  other. 

The  broad  filter  consists  of  three  Miller 
10-C-l  455  kHz  i-f  transformers  series  con- 
nected. Both  the  input  and  output  circuits 
float.  There  are  no  chassis  ground  connec- 
tions made  inside  the  filter  case.  The  inter- 
stage coupling  capacitors  were  selected  to 
give  the  same  output  level  as  the  3,1  kHz 
mechanical  filter.  Increasing  the  capacity 
will  increase  the  output  level  (to  a  point).  A 
broader  response  may  be  obtained  by  using 
fewer  transformers,  or  by  increasing  the 
coupling  capacity  to  get  a  double-peaked 
overcoupled  response,  or  both.  I  have  not 
tried  overcoupling  the  transformers,  so  their 
behavior  in  this  respect  is  unknown,  The 
maximum  possible  bandwidth  may  be  ob- 
tained with  a  simple  R-C-R  coupling  net- 
work.2 

The  cases  were  made  from  1  1/8x2  1/8 
hy  3  1/4  miniboxes.  The  components  were 
mounted  on  a  copper  bracket  the  width  of 
the  minibox  ( I  1  /8)  which  was  then  installed 
in  the  minibox.  A  key  way  hole  was  punched 
for  a  9  pin  Vector  plug.  The  key  way  must  be 
carefully  aligned  so  the  plug  will  fit  in  the 
A4  socket  with  the  minibox  sitting  squarely 
in  place.  The  retainer  clip  for  the  Vector 
plug  was  made  from  scrap  metal,  although 
one  may  be  available. 

.  .  ,W0IQJ 


Fig.  4.  Pictorial  of  the  broad  filter. 


An  extender  was  made  from  a  9  pin  plug  and 
socket  to  permit  the  broad  filter  to  be  tuned  foi 
peak  output  conveniently. 
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Professionally  Engineered  Antenna  Systems 


Single  transmission  line  "TRI-BAND  ARRAY 
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By  the  only  test  that  means  anything  .  . . 
on  the  air  comparison  , , .  this  array  con- 
tinues to  outperform  all  competition  .  ,  , 
and  has  for  two  decades.  Here's  why 
.  .  .  Telrex  uses  a  unique  trap  design 
employing  20  HiQ  7500V  ceramic  con- 
densers per  antenna.  Telrex  uses  3  opti- 
mum-spaced, optimum-tuned  reflectors 
to  provide  maximum  gain  and  true  F/B 
Tri-band  performance. 

ONLY  TELREX  GIVES  YOU  ALL 
THESE  FEATURES . . . 

•  Power  rating  4  KW  PEP  . . , 
rain  or  shine 

•  Wind  rating  survival  110  MPH 

•  Patented  broad-band  coaxial  Balun 

•  Heavy-duty  steel  gusset  mounting 
plate 

•  Aluminum  boom  2  in.,  2Vz  in.  O.D* 
x  18  ft. 

•  Large  diameter,  .058  wall  taper- 
swaged  dural  elements  for  minimum 


weight  and  exceptional  strength 
to  weight  ratio 
•  Stainless  steel  electrical  hardware 

With  a  Telrex  Tri-band  Array  you  get  49 
lbs,  of  educated  aluminum  engineered 
and  built  to  provide  many,  many  years 
of  performance  unmatched  around  the 
world  by  any  other  make.  Longest  ele- 
ment 36  ft.  Turning  radius  20  ft.  Shipping 
weight  65  lbs.  Shipping  container  13  in. 
x  5  in.  x  13  ft. 

Note:  If  not  available  from  your  dealer, 
order  direct.  You'l  get  fast,  personal 
service, 

Telrex  Labs  are  design  engineers,  inno- 
vators and  manufacturers  of  the  world's 
finest  %  to  160  meter  communication 
systems  and  accessories  priced  from 
$25  to  $25,000. 

For  technical  data  and  prices  on  com- 
plete Telrex  line,  write  for  Catalog  PL  71. 
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,  10  DBD,  3  El.,  4  KWP.  2-1/2"  O.D,  17'  boom 
,  10  DBD,  3  El.,  8  KWP,  3-1/2"  O.D,  26'  boom 
,  14  DBD,  6  El..  6  KWP,  1"  O.D,  9'  boom 
,  16  DBD,  8  El..  .8  KWP,  1.375"  O.D,  14'  boom 
,  13  DBD,  5  El.,  .8  KWP,  1.5"  O.D,  16'  boom 


many,  many  more!  send  for  PL-7J     Dept.  C 
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$355.00 
$  39.95 
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$  63.95 
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Capacitance  Measurement  by  Frequency  Shift 


Why,  you  might  ask,  should  another 
article  be  written  concerning  capacitance 
measurement  when  dozens  of  articles  have 
appeared  on  this  subject  in  the  past?  I  have 
reviewed  some  of  them  and  find  that 
specialized  equipment  is  generally  required 
that  may  not  be  available  to  the  average 
amateur  such  as  a  precision  calibrated  vari- 
able capacitor,  a  grid  dip  meter,  or  a 
capacitance  bridge.  All  techniques  required 
calibrated  standards  of  some  sort  which 
usually  turn  out  to  be  the  stumbling  block 
for  the  average  amateur. 

What  means  of  calibration  is  then  avail- 
able to  all?  The  receiver,  of  course!  Every 
ham  has  a  receiver  these  days  that  is  cali- 
brated to  within  5,  2  and  frequently  1  kHz. 
Even  most  transceivers  are  accurate  to  the 
latter  figure.  The  problem  then  is  how  to  use 
this  accurate  frequency  calibration  to  meas- 
ure   capacitance.    The    solution    is    readily 


evident  —  tune  a  simple  self  excited  transis- 
tor oscillator  to  the  high  frequency  edge  of 
one  of  the  amateur  bands;  connect  the 
unknown  capacitance  across  the  oscillator 
circuit  and  measure  the  new  lower  frequency 
on  the  receiver.  All  that  remains  to  be  done 
is  to  derive  the  expression  for  relating  the 
frequency  shift  to  the  unknown  capacitance, 
A  basic  Hartley  oscillator  circuit  is  shown 
in  Fig.  I.  According  to  R.  F.  Shea,  Transis- 
tor Circuit  Engineering,  John  WUey  &  Sons, 
Inc.,  1 957,  the  oscillation  frequency  for  a 
Hartley  transistor  oscillator  is: 


(1)1- 


1 


2ir  V  C  (I_i  +  L2  + 


-  (LiLrM2)  h22b 
1  HTTb 


which  looks  somewhat  unmanageable.  For- 
tunately, the  expression  can  be  greatly  sim- 
plified. L1+L2+2M  is  nothing  more  than  the 
total  inductance  L  of  the  circuit.   Let  the 

second  term:  (L  L    M2)h22b  =  A 

hllb 
then  . 


Finished  unit, 


(2)  f  =  27T  V  LC  +  A 

A  is  a  constant  involving  the  inductive  terms 
LI,  L2,  &  M  as  well  as  the  transistor 
parameters  h22b  and  hi  lb  and  Figs,  2  &  1. 
If  the  assumption  is  made  that  this  term  is 
negligible,  then  the  familiar  expression  for 
the  resonant  frequency  of  a  tuned  circuit 
results, 

1 

(3)  f    =    2ir\f  LC 
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Suppose  we  assume  that  (3)  determines  the 
oscillator  frequency  for  the  moment.  More 
will  be  said  about  the  transistor  loading 
factor  "A"  later. 


i 


t 


CX-K     M 


t 


V 


o-v 


It  can  be  shown  (see  Appendix  I)  that 


(4)    C    = 


1 


1  -  2Af  +   Af2 


-I 


1 


h2 


where  Cx 

fl  i 


Cl= 


unknown  capacitance 
basic  oscillator  frequency  in  kHz. 
shift  in  frequency  in  kHz  due  to 
placing  unknown  capacitor  Cx  ac 
ross  tuned  circuit 

fixed,  known  tank  circuit  capaci- 
tance 


The  Af2/fl2  term  is  very  small  compared 
to  2Af/fl  and  can  be  neglected  for  the  mo- 
ment. Equation  (4)  reduces  to: 


(5)  cx=    q 


f 


1 


The  significant  facts  that  emerge  from  this 
equation  are  that  the  unknown  capacitance 
Cx  depends  only  on  the  shift  in  frequency 
Af,  the  basic  frequency  fl  and  the  tank 
capacitance  CL  Cx  is  thus  independent  of  L 
and  other  factors.  To  measure  large  values  of 
Cx,  C 1  must  be  large  which  dictates  the  use 
of  the  lowest  frequency  amateur  band*  80 
meters  was  selected  since  160  isn't  available 
on  many  receivers.  Fortunately,  80  meters  is 
also  a  wide  band  and  contributes  to  the 
range  of  Cx. 

Note  that  the  shift  in  frequency  (Af)  is 
much  more  important  in  determining  Cx 
than  the  basic  frequency  fl.  If  f  1  is  off  by  1 
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kHz,  the  effect  is  only  1  kHz  in  4000  kHz 
whereas  a  1  kHz  change  in  AT  has  a  much 
larger  effect  since  Af  can  vary  between  0  to 
500  kHz.  What  this  means  is  that  the 
linearity  of  your  receiver  dial  calibration  is 
more  important  than  the  absolute  accuracy. 
Setting  the  basic  oscillator  frequency  to 
4001  instead  of  4000  isn't  much  cause  for 
concern.  The  shift  in  frequency  is  the 
important  parameter. 

The  accuracy  of  Cx  is  dependent  on  the 
accuracy  of  Cl.  If  CI  is  accurate  to  5%,  Cx 
will  be  accurate  to  5%.  If  CI  is  accurate  to 
Vifo,  Cx  will  be  likewise.  You  can  buy  as 
much  accuracy  as  you  are  willing  to  pay  for 
5%  is  sufficient  for  most  amateur  appli- 
cations but  great  accuracy  can  be  achieved 
inexpensively  in  several  ways,  for  example, 
padding  up  an  undersized  CI  if  there  is 
precision  capacitance  measuring  equipment 
available.  If  not,  precision  capacitances  can 
be  purchased  from  industrial  electronic 
supply  houses.  It  seems  hardly  worth  buying 
a  5%  unit  for  60  cents  when  a  1%  unit  can 
be  obtained  for  SI. 37.  The  Cornell  Dubilier 
type  CD19F102F500  capacitor  can  be  ob- 
tained from  major  supply  houses.  Arco 
Electronics,  Community  Drive,  Great  Neck, 
N.Y.  11022  is  the  distributor  for  El  Menco 
type  DM20  capacitors  which  can  be  ob- 
tained at  1%  or  better  tolerance  on  special 
order. 

One  nice  feature  of  the  CMBFS  technique 
is  that  the  oscillator  is  not  critical.  There  is 
no  precision  or  long  term  stability  required. 
Temperature,  voltage  changes,  etc,  will  have 
no  appreciable  effect.  The  only  stability 
required  is  that  long  enough  to  last  for  15 
seconds  —  the  length  of  time  it  takes  to 
make  a  measurement.  Inaccuracies  are 
balanced  out  by  adjusting  the  variable  in- 
ductance L  to  produce  a  4000  kHz  oscilla- 
tion frequency  immediately  prior  to  the 
capacitance  measurement. 

Returning  to  an  earlier  assumption,  the 
next  step  is  to  verify  the  accuracy  of 
equation  (4)  with  regard  to  omission  of  the 
transistor  loading  factor  "A".  An  oscillator, 
to  be  described  in  the  next  section,  was 
constructed  using  a  CI  value  of  1000  pF 
accurate  to  within  V*  of  1%  as  measured  on  a 
precision  laboratory  bridge.  A  known  Cx  of 
312.3  pF  ±  %%  produced  a  frequency  shift 
of  497  kHz.  If  these  values  are  substituted 
into  equation  (4),  Cx  is  calculated  to  be 
303.9  pF  or  8.4  pF  less  than  it  should  be. 


This  amounts  to  an  error  of  2.7%  and  is 
attributed  directly  to  transistor  loading 
shifting  the  oscillator  frequency.  Another 
way  of  looking  at  it  is  that  the  transistor  has 
added  27.7  pF  of  capacitance  to  the  tuned 
circuit.  The  term  "transistor  loading  factor" 
is  used  somewhat  loosely.  It  also  includes 
the  circuit  stray  capacitances,  To  allow  for 
the  loading  effect  a  constant  K 1  is  inserted 
into  equation  (4). 


(6)     Cy  ~~  rv 


1   Cl 


1 


1  -  2Af    +  Af 


f 


I 


1 


where  Kj    =    1.02768 


The  term  A  could  have  been  calculated 
directly  from  the  inductance  and  transistor 
parameters  but  it  would  have  been  for  an 
"average"  transistor.  The  question  is  "What 
is  the  variability  in  this  term  with  different 
transistors  in  the  circuit?*'  To  answer  this 
question  quantities  of  different  transistors 
were  plugged  into  the  circuit  and  the  change 
in  Af  was  noted.  Intermediate  frequency 
type  2N404's  produced  a  variation  of  ±  6 
kHz  shift  out  of  500  kHz.  The  high  fre- 
quency type  2N964  produced  a  negligible 
variation  in  shift  of  ±  \lA  kHz  out  of  500 
kHz  and  were  therefore  judged  the  most 
satisfactory.  The  Motorola  HEP  1  at  89 
cents  acts  the  same  as  the  2N964  and  is 
recommended, 

The  average  ham  would  hardly  want  to 
solve  equation  (6)  every  time  he  wanted  to 
make  a  capacitance  measurement  and  there- 
fore a  computerized  solution  was  sought. 
With  1  KC  increments  in  Af  being  available 
and  covering  a  500  kHz  range  —  500  calcula- 
tions have  to  be  made.  The  computer  is  a 
natural  tool  for  this  job.  The  problem  was 
programmed  for  a  Univac  1107  and  all  500 
points  were  calculated  in  seven  seconds.  It 
would  have  taken  me  41  hours  with  a  desk 
calculator  to  get  the  same  answers  with 
many  mistakes.  The  results  are  photo- 
graphically reproduced  in  Fig.  2.  Don't  be 
fooled  by  all  of  the  significant  digits  in  the 
capacitance  columns.  Although  the  accuracy 
is  inherently  there,  your  answer  is  Limited  by 
the  accuracy  of  Cl  and  your  receiver  calibra- 
tion. 
Circuit  and  Construction  Details 

TR1,  LI,  Cl  of  Fig,  3  form  the  Hartley 
Oscillator  circuit.  TR2  is  a  buffer  amplifier 
driven  from  the  emitter  tap  on  LI.  Its 
function  is   to   isolate  any  loading  on  the 
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Fig.  3.  Schematic.  TRlfTR2:  2N964,  HEP  I;  RFC: 
2.5  MH  National  R100S;  LI:  5/8"  dia.  slug  tuned 
form,  J,W. Miller  4400,  12  turns  closewound  No* 
26Er  tap  3  turns  from  the  bottom;  CR1:  1N34 
type  germanium  diode;  CI:  1000  pF  precision 
capacitor  (see  text);  C5:  J000  pF  mica;  other 
capacitors  can  he  ceramic  or  paper.  AU  resistors 
1/2W,  10%, 

output  of  TR2  from  affecting  the  oscillator 
frequency.  CR1  is  a  safety  diode  that  pre- 
vents the  application  of  reversed  voltage 
from  causing  any  damage.  The  circuit  is 
conventional  in  all  other  aspects. 

The  complete  unit  is  built  into  a 
5"  x  3"  x  2"  minibox  with  plenty  of  space 
to  spare.  All  components  except  LI,  RFC, 
C2,  CI  and  the  on-off  switch  are  mounted 
on  a  2-1/4"  x  1-7/8"  piece  of  85G24EP 
Vectorboard  (holes  on  ,  1  inch  centers  stag- 
gered) and  held  onto  the  chassis  by  spade 
lugs.  A  layout  of  the  board  is  shown  in  Fig.  4. 
The  components  are  mounted  by  inserting  the 
leads  through  the  holes  and  crimping  them 
as  shown  in  Fig.  4.  Although  the  components 
can  wiggle  when  first  installed,  the  board 
becomes  one  solid  mass  after  wiring.  Wiring 
;-  Hone  on  the  back  side  of  the  board  in 
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Method  of 
crimping 
compon- 
ent    lead. 


Inside  view  of  device. 


Fig,  4-   Component  board.  Component  side  solid, 
wiring  side  dottBd  lines. 

conventional  fashion.  It  is  recommended 
that  construction  similar  to  that  shown  be 
followed  in  order  to  minimize  the  effect  of 
stray  capacitances  on  accuracy.  1%  of  1000 
pF  is  10  pF  which  means  that  the  rf  wiring 
must  be  short,  direct  and  kept  away  from 
ground.  For  this  latter  reason,  the  hot  end  of 
LI  and  CI  must  be  isolated  from  ground. 
This  is  accomplished  by  mounting  the 
binding  posts  on  a  2-1/8"  x  1-5/8"  piece  of 
phenolic  and  inserting  behind  a 
1-13/16"  x  1-1/16"  cutout  on  the  top  front 
of  the  aluminum  box  as  shown  in  the 
photograph.  The  terminals  are  mounted 
13/16"  apart  to  conveniently  accept  the 
leads  of  the  capacitor  to  be  measured. 

C3»  the  .02  disc  ceramic  bypass  capacitor, 
mounts  between  the  bottom  end  of  Lt  and 
the  spade  lug  ground.  TR2  output  feeds  to  a 
phono  type  jack.  Although  there  is  sufficient 
space  to  include  a  9v  battery  inside  the  box, 
I  decided  to  bring  power  in  through  a 
terminal  strip  instead.  The  chances  are  that 
the  CMBFS  unit  will  receive  occasional  use 
and  that  the  battery  will  be  dead  when  you 
do  want  to  use  it.  I  thought  it  best  to  use  an 
external  power  supply  or  a  battery  borrowed 
from  a  transistor  radio  BC  set  when  needed. 

Operation 

Apply  voltage  to  the  CMBFS  unit  Tune 
your  receiver  to  4000  kHz.  Connect  the 
output  lead  to  the  receiver  antenna  terminal. 
Tune  LI  until  the  signal  from  the  oscillator 
is  zero  beat  with  the  receiver.  It  should  be  a 
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well  over  S9  stable  signal.  Now  connect  the 
capacitor  to  be  measured  to  the  binding 
posts.  You  will  note  that  the  signal  is  no 
longer  at  4000  kHz.  Tune  your  receiver 
lower  in  frequency  until  the  new  signal  is 
picked  up  and  zero  beated.  If  there  is  any 
question  about  it  being  the  correct  signal, 
bring  your  finger  near  the  hot  binding  post 
and  the  frequency  will  shift  slightly.  Record 
the  new  frequency  and  subtract  it  from 
4000  kHz  to  get  the  shift  (Af)  in  frequency. 
Now  read  the  actual  value  of  the  capacitor 
corresponding  to  Af  directly  from  the  chart 
(Fig,  2).  That's  about  all  there  is  to  it 

It  may  not  be  necessary  to  actually 
connect  the  CMBFS  unit  output  to  the 
receiver  antenna  terminal.  Radiation  from  a 
2  or  3  foot  piece  of  wire  may  be  sufficient, 
depending  upon  the  shielding  of  the  receiver. 
More  important  is  the  elimination  or  reduc- 
tion of  80  meter  signals  from  other  amateur 
stations  that  tend  to  confuse  or  lose  the 
CMBFS  signal.  Disconnecting  the  80M  re- 
ceiving antenna  is  desirable.  I  have  found 
that  switching  to  the  10  or  15  meter  antenna 
or  the  dummy  load  is  quite  effective  in 
reducing  extraneous  80M  signals. 

The  battery  voltage  isn't  critical.  A  1  volt 
shift  from  -9  to  -8  volts  causes  a  barely 
discernible  several  cycles  shift  in  frequency, 
Although  the  oscillator  will  oscillate  down 
to  2  volts,  I  don't  recommend  operating  at 
this  point  because  the  loading  factor  Kl  will 
noticeably  increase  and  cause  an  inaccuracy 
in  the  measurement 

Summary 

Equations  -  equations,  the  proof  is  in  the 
performance!  A  number  of  capacitors  were 
selected  from  the  junk  box,  measured  by 
this  technique  and  compared  to  the  lA% 
precision  laboratory  bridge.  The  receiver 
measurements  were  made  with  my  old 
Collins  75  A 1  and  repeated  with  a  Drake 
TR3  transceiver.  The  results  were  as  follows. 


Face 

CMBFS 

Precision  Bridge 

Value 

Value 

Value 

10  pF 

10.35  pF 

10.45  pF 

50  pF 

50.8    pF 

51.6    pF 

lOOpF 

115.2    pF 

115.0    pF 

180  pF 

175.0    pF 

174.6    pF 

270  pF 

269.36  pF 

268.4    pF 

Not  bad,  considering  that  the  CMBFS 
unit  costs  less  than  $10  while  the  precision 
bridge  costs  over  $1,000. 


Although  this  particular  unit  has  a  capaci- 
tance range  up  to  313  pF>  there  is  no  reason 
why  a  higher  Cl/L  ratio  can't  be  chosen  to 
permit  reading  higher  values  of  capacitance, 
that  is,  if  you  have  a  computer  handy  to  give 
you  a  new  set  of  computations.  Another 
approach  for  extending  the  range  is  to  keep 
CI  at  1000  pF,  but  split  it  into  two  parts 
with  the  unknown  capacitor  placed  across 
one  of  the  parts  in  a  capacitive  divider 
arrangement.  This  again  requires  recomputa- 
tion.  The  present  range  satisfied  the  majority 
of  my  requirements  in  working  with  rf 
circuits  and  provided  the  excellent  definition 
of  .5  pF/kHz  at  the  low  end  and  .75  pF/kHz 
at  the  high  end  of  the  range.  Thus  this 
approach,  coupled  with  the  computer  print- 
out rather  than  the  usual  plotted  curve, 
permits  measuring  a  fraction  of  a  pF  dif- 
ference between  300  pF  capacitors. 

CMBFS  isn't  a  technique  for  the  produc- 
tion line  testing  of  capacitors  but  it  is  well 
suited  for  the  occasional  amateur  need  and  is 
capable  of  providing  a  high  degree  of  ac- 
curacy at  low  cost. 
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L  is  the  same  in  both  cases  and  can  be  equated 
f12C1  =  f22  (C1  +  Cx) 
f12C1  =  C1  +  Cx 
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MEMORY -MA  TIC  8000  DELUXE 

Capacity  for  8000  bits  in  8  Read/Write  Pluggable  Memories 
Each  memory  can  store  either  a  tingle  message  or  a  number 
of  sequential  messages.  Near  full  and  Overload  alarms,  "Mat- 
sage  Stop"  for  char,  insertion.  "Full  Control"  weight  ratio, 
message  interrupt  twitch,  var.  trans,  delay,  11 5/220 V  ac# 
50/60   Hz,  inct.  SM  21 B  and  MST-60  features.  Sh.  wt.  8  lbs, 

(Incl.  3-500  and  1-1000  bit  memories,)    $398.50 

Additional  Memories  500  bit  $21.50 

1000  bit  $37.50 


MEMORY  MATIC  500-B 
500  or  800  bit  R/W  memo- 
ry. Stores  either  a  single 
message  or  a  number  of 
sequential  messages.  "Mes- 
sage Stop"  for  char,  inser- 
tion. Near-full  and  Overload 
alarms,  remote  control  for 
Stop/Start  of  message,  Incl. 
SM  21 B  features.  Sh.  wt  4 
lbs. (500-bit  memory)  $198P50 
(800-bit  memory)  $219.50 


CRICKET  1 

The  '  feature  packed" 
moderate!  y -priced  key  erf 
Keyed  time  base,  jam-proof 
spac  i  rtg,  sidetone/ speaker . 
Rear  controls  for  weight, 
speed,  volume,  tone,  auto- 
semi  auto.,  tune.  1  15V  ac  or 
12V  dc.  Sh.  wt.  3  lbs.  $49.95 


SPACE  MATIC  21-B 

This     SWITCH  ABLE      keyer 
gives  you  'eightkeyers-in- 
one/'   Rear  switches  can  de- 
lete dot  or  dash  memories  or 
char./word     spacing.    Instant 
start,     self-completing     dots, 
dashes  and  char, /word  spac- 
ing,    Adj.     weighting,     side 
tone/speaker,  dot  dash  mem 
ories,     Iambic,     115V    ac    or 
12V    dc   (SM-21B   only.)   Sh, 
wt.  4  lbs .  .  $89.50 


ELECTRONIC  FEATHER 
TOUCH  KEY 

A  completely  solid  state  key. 
Detects  mere  touch  of  fin- 
ger. Use  as  single  or  twin 
lever  key.  Operates  with  all 
positive  or  negative  ground 
digital  keyers* 

Sh,  wt.  2  lbs. .....  .  .  .$22.95 

(Remote  S/S  Swts.  for  MM- 
500B    and  MM  8000)  $27.95 


Mra  Data  Engineering 


■     - 


2-METER  PRE  AMP 

*  .*.•«*••  *  s  <.  $y,bo  Kit 

$12.50  Wired 

Option  for  150-250V  dc 

Operation $2.95 

20    dB    Gain.   2.5   N  F.     12V 


1Z** 


dc,   Size    V     x    1%"   x   ya 

Diode  protected  MOSFET. 
90-day  guarantee.  Sh.  wt.  4 
oz  Major  Components 
Separately  Shielded. 


HF  FREQUENCY 
STANDARD  -  FMS  3 

Markers  at  5,  10,  25,  50, 
100,  200  and  400  kHz.  400 
kHz  crystal.  No  unwanted 
markers.  Latest  low-power 
ICs.  Osc.  and  output  buf- 
fered, Sh.  wt.  2  lbs,  {Less 
Batteries)      $32.95 


METEORIC  SCATTER 
TIMER  -  MST^O 

Precision  timer  for  meteoric 
scatter  communications.  60 
Hz  time  base  provides  15, 
20,  30  and  60  second  out- 
put. Synchronized  to  WWV 
Automatic  and  manual  out- 
puts. Sh,  wt.  2  lbs, ...  $49,50 


VHF  FREQUENCY 
STANDARD-  FMS-5 

Cal,  receive  and  transmit 
crystals  in  10,  6,  2  and.  1% 
meter  FM  bands,  Markers  for 
all  FM  channels.  Check  de 
viation.  Precision  12  MHz 
crystal.  No  unwanted  mark- 
ers. Osc,  and  output  buf 
fered.  Sh.  wt-  2  lbs.  (Less 
Batteries)      $44.50 


BROADBAND  PRE AMP 

1-30  MHz,  36  dB  gain  drop 
ping  to  19  dB  at  30  MHz.  3 
dB  Max,  N.F.,  12V  dc,  metal 
case  with  mounting  lugs.  2  x 
1%  x  3/4,  90-day  guarantee. 
Sh.  wt,  6  oz $17.95 
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5— year  guarantees 
Send  for  Catalog 
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Data  EnginEEring,  Inc.  5554  port  Royai  Road 

Ravensworth  Industrial  Park,  Springfield  VA  22151 
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Joseph  F.  Dineen  YJ1JSS 
9  Win  ter  Terrace 
West  wood  MA  02090 


ADAPTING    ELECTRONIC    KEYERS 


TO  OLDER   TRANSMITTERS 


t  all  began  when  a  kind  good  ham  friend 

donated  an  older  type,  cathode-keyed 
transmitter  for  use  at  my  summer  QTH. 

It  was  a  Harvey-Wells  T-90;  immediately 
appealing  for  its  compactness  and  light- 
weight as  compared  to  my  burdensome 
HT-32  when  it  comes  to  lugging  it  back  and 
forth.  I  eagerly  checked  out  the  T-9G, 
bringing  it  up  to  specs  and  found  out,  rather 
quickly,  that  I  wouldn't  be  able  to  use  my 
electronic  keyer  (Heath  HD-IO)  with  it  The 
T-90,  like  any  of  the  older  transmitters,  calls 
for  grounding  the  cathodes  of  the  oscillator 
and/or  amplifier  tubes  for  keying.  The  keyer 
output  transistor  will  not  switch  cathode 
type  keying  and  an  attempt  to  do  so  can 
ruin  the  keyer  with  too  high  current. 

Operation  of  the  keyer  is  designed  for 
low  negative  current  as  with  grid-block 
keying;  this,  then,  is  safely  switched  through 
the  keyer's  output  transistor. 

Researching  the  transmitter  project  indi- 
cated an  extensive  rewiring  would  be  re- 
quired and  a  source  of  large  negative  voltage 
necessary  to  bias  the  keyed  tubes  to  cut  off. 
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Fig.  L  Schematic  diagram  for  match-key. 


Rather  than  change  the  original  design  by 
rewiring  and  building  an  external  supply,  it 
occurred  to  me  that  a  very  simple  and 
inexpensive  solution  might  be  applied.  That 
i>  a  sort  of  interface  unit  that  would  satisfy 
ooth  the  keyer  and  the  transmitter  with  the 
entire  unit  built  into  a  ^'cigarette  package 
size"  including  its  power  supply. 

The  electronic  keyer  requires  that  no 
spike  voltages  exceed  105  volts  and  that  the 
circuit  current  be  within  35  mA,  otherwise 
(he  keyer  output  transistor  will  be  damaged. 

The  MATCH-KEY  unit  const  cue ted  here 
is  well  within  the  requirements,  running  at  9 
volts  at  5  mA.  To  operate  the  unit,  merely 
plug  the  keyer  into  Jl  and  a  patch  cord 
between  Y2  and  the  transmitter  key  jack. 

The  switch  is  optional  and  the  battery 
should  last  indefinitely  at  a  *  mA  drain.  The 
combination  of  the  MATCH- CEY  and  keyer 
have  been  used  very  successfully  at  slow  or 
high  speeds, 
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New  FPMhSOQ,  a  k>w*priced,  versatile,  compact 
SSB/CW  transceiver  with  latest  high  performance 
FET  and  integrated  circuits  plus  extended  coverage* 


haf/icrafters 


This  new  radio,  with  built-in  AC-DC  power  supply,  is  compactly  designed 
with  modular  construction  techniques  for  effective  and  reliable  service  in 
fixed,  portable  and  mobile  use  for  amateur  Civil  Defense,  CAP,  MARSt 
RACES  and  other  utility  HF  Communications  Services. 

The  new  transceiver  has  premium  type  glass  epoxy  printed  circuit  board 
construction  for  greater  reliability,  routine  maintenance  and  features  the 
latest  state-of-the-art  solid  state  devices  throughout.  The  Ail-American 
made  radio,  priced  at  only  $595,  is  also  equipped  with  a  unique  integrated 
circuit  speech  compressor  design  for  extended  Mtalk  power"  plus  many 
other  built-in  features— all  good  reasons  why  you  should  be  talking  with 
a  Hallicrafters, 

For  additional  data  see  your  Hallicrafters  distributor  or  write  or  phone: 

The  Hallicrafters  Co.,  600  Hicks  Road,  Rolling  Meadows,  III,  60008  U.SA 
Phone:  312/259-9600 
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W.  K.  Lingenbrink  W6HGX 
2809  Hill  Ave. 
Hay  ward  CA  9454  J 
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For  those  of  you  who  want  a  good 
linear  at  reasonable  cost  —  read  on 
You  will  do  well  to  investigate  the  older 
models  of  the  Gonset  201  linear  amplifier. 
Not  that  the  new  models  are  not  good;  but 
the  older  models  can  be  had  at  quite  a 
reduced  price. 

The  main  objection  to  the  older  models 
is  the  action  required  for  the  keying  of  the 
change-over  relay.  They  were  made  to  be 
compatible  with  the  Gonset  exciter  and  are 
not  compatible  with  some  of  the  other 
types  of  exciters. 

In  the  case  of  the  Gonset  exciter  they 
furnished  keyed  115V  ac  for  the  change- 
over relay,  while  in  ojher  exciters  this 
operation  is  accomplished  by  furnishing 
keyed  ground.  Although  that  is  reason 
enough  for  some  not  to  buy  the  unit.  I 
hold  that  it  does  not  constitute  sufficient 
reason  to  reject  a  fine  piece  of  equipment. 

The  modification  is  simple  and  easy  to 
perform  and  will  not  detract  from  the 
appearance  or  the  resale  of  the  unit. 

The  only  additional  equipment  required 
will  be  a  small  plate  filament  transformer 
with  125V  secondary.  Such  a  transformer 
is  the  Stancor  PS-8415.  The  main  require- 
ment is  that  it  be  small  enough  to  fit  under 
the  chassis  of  the  linear.  Also  needed  is  the 
connection  jack  or  terminal  to  which  the 
control  lead  is  to  be  connected.  The  unit 
used  in  my  modification  was  the  Motorola 
type  or  Switchcraft  type  3501 FP,  requiring 
only  a  quarter-inch  hole  to  be  drilled 
alongside  PL-5  outlet  on  the  rear  apron. 

The  best  way  for  the  modification  to 
proceed  is  to  understand  what  is  desired 
and  what  is  accomplished  by  the  modifica- 
tion: We  have  a  relay  in  the  unit  that  is 
looking  for  dc  for  operation.  We  already 
have  this  supplied  through  the  rectifier 
filter  network  originally  installed  in  the 
unit.  Where   this  network  is  looking  for  ac 


input,  we  will  supply  it  with  the  trans- 
former we  are  going  to  install  under  the 
output  tank  coil  part  of  the  chassis,  as  this 
is  the  area  with  the  greatest  amount  of 
unused  space.  The  mounting  of  the  trans- 
former can  be  left  to  your  discretion. 
Suffice  it  to  say,  remember  the  cover  has 
to  go  on  again! 

The  secondary  of  the  transformer  —  the 
125V  side  —  is  to  be  wired  to  TS-I  on  the 
linear  (in  other  words,  to  the  underside  of 
the  fitting  where  the  cheater-cord  formerly 
plugged  in).  This  socket  will  now  become  a 
terminal  strip  for  connecting  purpose  only. 
The  primary  or  115V  side  can  now  be 
connected  to  the  switched  side  of  the  ac 
line  incoming  to  the  unit.  The  most  likely 
place  would  be  where  the  fan  motor 
connects  to  the  line.  Thus  we  have  the 
supply  connected,  and  the  relay  will  op- 
erate. 
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But  let's  pause  a  moment  and  reflect. 
We  now  have  I00V  dc  to  operate  the  relay 
The  manual  states  that  minus  I00V  is 
needed  to  cut  the  amplifier  off  during 
receiving  periods.  So  let's  use  this  minus 
100V  to  do  just  that.  By  grounding  the 
junction  of  C24,  D3  and  R20  -this  being 
the  positive  side  of  D3  -  it  will  ground  the 
positive  side  of  the  supply,  leaving  us  the 
negative  side  through  the  relay  and  load 
resistor  R21  to  run  to  PL5  where  the 
external  bias  was  to  be  applied. 

Since  we  now  have  minus  100V,  it 
would  be  wise  to  remove  or  replace  CI  in 
the  grid  lead,  as  this  is  a  25V  condenser 
and  will  not  be  needed,  as  is  the  case  of 
Dl  diode  which  formerly  supplied  the 
minus  4V  of  bias.  Also  remove  R20,  as  we 
will  no  longer  need  this  resistor. 
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Fig.  2, 

When  connecting  PL5  to  the  supply  for 
Kl  relay,  be  sure  the  voltage  goes  through 
the  winding  of  Kl  relay,  as  this  is  quite 
important. 

While  the  amount  of  current  passing 
through  this  winding  will  not  operate  the 
relay,  it  will  be  enough  to  bias  the  grids  to 
cutoff- 

To  operate  the  relay  with  the  ground 
supplied  from  the  exciter,  it  will  be  only 
necessary  to  ground  the  grid  side  of  the 
relay  for  operation,  thus  cutting  off  the 
bias  to  the  final  tubes  and  operating  the 
change-over  relay. 

This  modification  may  be  applied  to 
several  types  of  linear  amplifiers  with  equal 
success.  The  result  is  a  smooth  operating 
unit  of  equipment  with  built-in  ruggedness. 

.  .    W6HGX 


1973  ARRL  GREAT  LAKES 
DIVISION   CONVENTION  & 

HAMFEST 
-MUSKEGON  -  MICHIGAN- 
MARCH  23-24 

Old  fashioned  ham-hospitality  at 
the  Ramada  Inn  &  Wouf  Hong 
initiation  Friday  23rd 

Saturday    24th    at    the    Muskegon 
Community     College  —  Exhibits  — 
Swap   Shop  —  Tech  Sessions  —  Net 
Meetings.    Evening   Dinner  &  danc- 
ing at  the  Ramada  Inn. 

Info:  WA8GVKc/o 
MUSKEGON  AREA  AMATEUR 
RADIO  COUNCIL  BOX  691 
MUSKEGON,  MICH.  49443 


1  :  1  ratio  for  dipole  or  inverted  Vee. 
Replaces  center  insulator, 
Cuts  noise  in  receive.  Cuts  TV)  in  transmit. 
Wideband  1.7  to  30  MHz,  Full  Kw  power. 
Stainless  hardware,  Sealed.  Weatherproof, 
$12.95  PPD  USA,  5%  tax  in  Calif. 
Order  direct.  Free  brochure.  Send  to: 
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FM    POWER    PACK 


16  db  GAIN 


24  db  f/b  RATIO 


•  WORK     DISTANT     REPEATERS 

•  NULL     OUT     LOCAL     INTERFERENCE 

A    quality    Cush    Craft    array,    complete    with    two    1!    element 
antennas!     harness,     support    boom     and     all     hardware.     Fea- 
tures    direct     52     ohm     feed,     dimensions     144"  x  80"  k  40", 
turn    radius   60",    weight    15    lbs. 
Al  47-22  146-148    MHz  $49.50 


€> 


450    MHz    6    ELEMENT    REAR    MOUNT 
11  db   GAIN  A449-6        $10,95 


IN    STOCK    WITH  YOUR    LOCAL    DEALER 


CORPORATION 


621    HAYWARD    STREET 
MANCHESTER,    N.  H.     03103 


100  WATTS-6  METER  FM  AMPLIFIER 

MODEL  6100  .  WIRED/TESTED/READY  TO  USE 


52  to  54  MHz 

15  to  35  Watts  Input 

100  to  135  Watts  Output 

Solid  State  Antenna  Switch  (no  relays) 

Automatic  T/R  Switching 

Built-in  Harmonic  Filter 

13.6  Volts/  10  to  15  Amps 

.5  dB  Typical  Loss  on  Receive 


•  Employs  ruggedized 
transistors  for  maximum 
reliability 

•  Extra  large  heat  sink 
for  operation  under 
severe  conditions 

•  Complete  with  RF  and 
DC  cables 


$199.95 

California  residents  add 
5%  sales  tax. 


JM  Communications 
101  Vi  Washington  St. 

Venice,CA  90291 


HAM  CRUISE 
APRIL  3rd 

More  and  more  people  are  signing  up  for  the 
ten  day  cruise  of  the  Caribbean  starting  April 
3rd  -  it  will  be  a  blast.  The  prices  start  at  about 
$300  per  person  for  the  affair  which  includes 
just  about  everything  except  booze.  Private 
deck  cabin  is  a  little  more. 

If  you  are  interested  in  the  idea,  drop  a  tine 
to  CapL  Mike,  Box  120,  Miami  Beach  FL 
33139  and  get  signed  up.  You  really  can't  ask 
for  a  better  group  to  sail  with  —  or  a  much 
more  interesting  area  to  sail  —  and  if  you  like  to 
ham,  we'll  have  a  rig  along  -  and  perhaps  even 
be  able  to  set  up  another  one  on  some  of  the 
rare  OX  spots  we'll  be  visiting* 


Digipet-60 


S«  No*    72  CO  Rev-ew 


Counter 

I  KHZvOO  MnX 

(130-160  MHz  wttfi  optional  converter) 

Reg.  *299 

A  frequency  counter  with  a  rarfoe  of  1  kH*  to  80  MHz  {or  130-1 60  MHz  when 
used  with  our  Digipet  160  converted  With  a  resolution  of  1  kH*  m  1  Hz  (at  1  ma. 
or  1  i.  gate  times),  h  can  be  operated  on  eithar  AC  or  DC.  with  complete  overload 
protection  Plus  a  liability  aging  rale  at  f  part  <n  TO*/ week.  Amt  the  whole  unit  is  a 
mere  7"  deep  by  2%"  high! 

Superb  preosron  quality  at  LESS  THAN  KIT  PRICES.  Call  or 
write  for  literature  and  trade  in  or  our  LOW  INTRODUCTORY  PRICE. 
1  VCAB  WARRAMTV 


master  charge 


, 
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NO  ONE  ANYWHERE  BEATS  OUR  DEAL  P  » 

AMATEUR  WHOLESALE  ELECTRON! 
88t?S.W.  J23  Terna,  M**m*.  F133T56 
Days  (305}  233363) 
Ntghn Weekends  (3Q5}  S6&134? 
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FREE  SAVINGS 


AND  INSURANCE 

If  you  are  a  newsstand  or 
other  casual  reader  of  73,  read 
no  further  — just  complete 
one  of  the  subscription  forms 
at  the  right  and  save.  Yes, 
save.  You  will  not  only  save  at 
least  half  of  your  money  but 
also  valuable  time  —  and  may- 
be taxi  fare,  shoe  leather,  etc. 
Just  took  at  the  benefits  of 
not  having  to  expose  yourself 
to  all  those  comic  books  and 
love  story  magazines  at  the 
newsstands.  Wouldn't  all  that 
be  distracting  when  you  have 
73  on  your  mind? 

You  might  even  save  your- 
self from  being  mugged  on  the 
way.  Since  it's  a  risky  federal 
offense  to  rob  a  mailman,  our 
chances  of  getting  73  through 
to  you  by  mail  are  much 
better.  In  fact,  we  have  never 
heard  of  a  single  mailman 
being  robbed  of  a  copy  of  73. 

If  you  drive  to  the  news- 
stands, look  at  what  can  be 
saved  —  money  for  gasoline, 
wear  and  tear  on  your  auto- 
mobile, money  for  parking 
fees,  etc.  Besides,  you  might 
get  a  traffic  ticket.  How  could 
anyone  get  the  real  enjoyment 
of  73  after  getting  a  traffic 
ticket?  And  look  at  all  that 
pollution  you  would  be  belch- 
ing into  the  air,  notwithstand- 
ing depleting  our  earth's  natur- 
al resources  unnecessarily. 

73  goes  from  our  printer  to 
our  subscribers  first,  so  why 
wait  around  and  make  several 
trips  to  the  newsstand,  hop- 
ing ,  .  . 

About  the  free  savings  and 
insurance  .  .  .  Well,  if  you  are 
still  unable  to  get  the  mes- 
sage .  .'. 
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HOW  TO  USE   FM,  by 
Wayne  Green 

The  purpose  of  this 
book  is  to  present  the 
basics  of  two  meter  FM 
operation  and  repeaters 
in  short  form  with  the 
end  in  mind  of  getting 
you  on  FM  quickly  and 

easily* 

It    is    easy    to    make 

some      blunders      when 

you    are  getting  started 

with  anything  new,  It  is 

also      embarrassing,      A 

fast      reading      of      this 

book    should    help    you 

avoid  the  pitfalls. 

59     pages,    softbound, 

$1.50 
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Novice      Class     Study 

Guide,       by       Editorial 
Staff,  73  Magazine. 

The  world's  easiest 
to  understand  book  on 
the  theory  required  for 
the  Novice  amateur 
radio  license  exam. 
Frustrated  by  funda- 
mentals? Read  this 
book.  One  simple  read- 
ing should  carry  you 
through  the  exam.  154 
pages,     softbound,     $4, 
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Extra  Class  Study 
Guide,  by  Editorial 
Staff,  73  Magazine. 

Does  the  theory  re- 
quired for  the  Extra 
Class  exam  panic  you? 
No  need,  for  this  book 
reduces  it  to  easy  com- 
prehension. Many  ama- 
teurs find  that  a  quick 
reading  through  this 
book  is  enough  to  get 
them  through  the  tough 
Extra  Class  exam.  It 
covers  every  aspect  of 
the  theory.  Face  that 
exam  with  confidence. 
217  pages,  softbound, 
$5.  A  limited  number 
of  hardbound  editions 
available  at  $7. 


Advanced  Class  Study 
Guide,  by  Jim  Kyle 

Considering  the  fee 
the  FCC  charges  to  take 
the  exam,  is  it  really 
worth  the  gamble  to 
pass  up  this  book? 
Thousands  have  used 
this  book  to  help  them 
breeze  through  the  Ad- 
vanced exam  with  no 
strain.      This      is      the 

ONLY  study  guide  pub- 
lished which  covers 
ALL  the  material  you 
will  have  to  know.  189 
pages,  softbound,  $5.  A 
limited  number  of  hard* 
bound  editions  availa- 
ble at  $7. 


General  Class  Study 
Guide,  by  Ken  Sessions 
This  book  will  help 
you  to  really  under 
stand  the  theory  and 
enable  you  to  easily 
pass  the  FCC  exam, 
This  is  not  a  Q  St  A 
manual  for  memorize 
tion  Study  this  book 
and  go  into  the  exam 
with  confidence.  317 
pages      softbound.     S6. 


REPEATER 
BULLETIN 


ryw 


FM     Repeater    Bui 
letin,  Wayne  Green. 
Editor. 

Monthly  bulletin 
of    news    and    activi 
ties      of      the      New 
E  ngland      Repeater 
groups, 
op  inions, 
technical 
tion    and 


Lots      of 
reports, 
informa 

ads.     The 


Bulletin  is  the  place 
where  the  mass  of 
FM  information  is 
published  that 
doesn't  make  it  into 
73  because  of  space 
limitations.  Average 
edition,.  24  pages, 
8H  x  11«  Free  to  all 
active  2m  FM  ama- 
teurs in  the  New 
England  area.  Else- 
where, $2/yr. 


FM       Repeater      Atlas 
Worldwide.       Wa?ne 
Green,  Editor 

Listings  by  slates 
(or  countries)  and  cities 
of  alF  repeaters,  both 
open  and  closed,  m  the 
world,  Maps  are  rn 
eluded  showing  the 
states  end  counties, 
with  the  area  of  the 
repeater  indicated.  Per- 
iodically updated.  Han- 
dy size  for  mobile  use, 
BY*  x  8Vi.  60  pages, 
aoftbound,  ST. 50. 


GLEN  E  ZDOic      *8STH 


ifSjV! 


CONVERTING 

COMMERCIAL 

FM  GEAR 


uMMu? 


aa 


For  The  Entire  "world 


tfN 


\St« 


Converting  Commercial 
FM  Gear,,  by  Glen  E 
Zook,  K9STH 

General  information 
on  commercial  FM  gear 
with  specific  conver 
sions  for  Motorola 
equipment,  including 
portable.  Contains  all 
the  details  for  buying 
and  converting  these 
rigs  for  use  as  repeaters 
or  with  repeaters.  54 
pages,     softbound,    $2. 


FM      Repealer      Hand- 
book,  by  Ken  Sessions 

Contains   all    the   ba 
sics    for    getting    started 
in  repeaters    This  infor 
mation     will     prove     in 
valuable    to    all     FMers 
This     book     shows     the 
ways  in  which  FM  as  an 
amateur     mode     is     de 
veloping    and    describes 
the     means    by     which 
you    can    participate    in 
this    growth     Covers  all 
aspects  of  repeaters  in  a 
well  written  and  easy  10 
read  manner  by  the  ex 
pert.    208    pages,    hard 
bound. $7. 


FM  Anthology, 
Wayne  Green, 
E  ditor 

Most  of  the  early 
editions    of    the    FM 
Bulletin       (Feb 
67- Feb      68)       pre 
sen  ted    intact   exact 
ly   as  they  ware  adi 
ted     and    published 
by     Mike     Van     Den 
Bmnden,    WASUTB. 
originator  of  the  FM 
Bulletin,     Numerous 
articles,     found     no 
where  else,  of  great 
value    to    any    FM#r 
Be    in    the    know  - 
read    about    the   FM 
pioneers    in    amateur 
radio.  124  pages.  8> 
x   1  1 ,  softbound.  $4, 
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Best      of      FM,      Ken 

Sessions,  Editor. 

A  huge  selection  of 
the  best  technical  and 
construction  articles 
that  appeared  in  the 
FM  Magazine  between 
March  1968  and  June 
1969.  64  chapters  on 
just  about  all  aspects  of 
FM.  Articles  on  power 
supplies,  antennas,  pub- 
lic service,  commercial 
equipment  conversions, 
all  about  crystals,  re- 
peater installations, 
tronsm  itter  hunting, 
touch  tone,  test  equip* 
rnent,  transistor  pre- 
amps  for  carbon  mikes, 
plus  many  more.  FM 
can  be  more  fun  if  you 
know  more  about  it. 
144  pages,  softbound, 
$4. 
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FM  Repeater  Circuits 
Manual,  by  Ken 
Sessions 

Contains       almost 
every     conceivable     cir 
cuit  that  might  be  need 
ed    for    use    with    a    re 
peater.    All    circuits    ex 
plained     in     detail    and 
easily     understood.     All 
aspects     covered,     from 
the  operator   to  the  an 
tenna        Also      contains 
chapters  on  setting  up  a 
mobile       station      and 
many   other  articles  for 
the  use  of  the  VHF  and 
UHF     enthusiasts,     305 
pages,     softbound,     $5. 
Hardbound.  $7. 
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MICRO  COMM  HAS  THE  ONLY 
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FULL  NOVICE  COVERAGE 
OF  80,  40,  15  &  THE  NEW 
10  METER  SECTION 


DON'T  TAKE  CHANCES 

THERE  IS  ONLY  ONE 
FCC  TYPE  ACCEPTED  NOVICE  VFO 

MICRO  COMM 

BOX  373,  CUPERTINO,  CALIF.  95014 
Phone  (408)  257-0802 
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A.  A.  Wicks  WB6KFJ 
30646  Rigger  Road 
Agoura  CA  91301 


ME  FOR 


EVERYTHING 


Time  and  tide  wait  for  no  man."  So 
runs  an  old  English  proverb  attri- 
buted to  Chaucer  in  the  14th  century.  As 
far  as  time  is  concerned,  this  is  not 
surprising  —  with  time  moving  at  the  speed 
of  electrons  in  space,  man  is  ruled  by  time! 
Time  has  influenced  all  of  the  actions  of 
mankind  since  the  beginning,  when  the 
caveman  no  doubt  planned  his  life  around 
the  rising  and  setting  of  the  sun.  Wars  have 
been  won  and  lost  because  of  time,  or  the 
lack  of  it;  and  in  their  everyday  actions 
man  and  animals  base  their  every  move 
upon  time. 

Because  the  time  of  day  varies  through- 
out the  world,  the  zonal  time  computer 
that  is  included  in  this  article  can  prove 
valuable  to  anyone  who  has  occasion  to 
know  the  time  at  any  point  on  the  earth's 
surface  with  respect  to  his  own  position. 


The  map  drawn  on  the  face  of  the 
computer  is  known  as  a  "modified  polar 
azimuthal  projection."  This  map  presents  a 
view  as  if  you  were  stationed  in  space 
above  the  North  Pole,  looking  down,  but 
somehow  you  can  view  beneath  the 
equatorial  line.  A  map  such  as  this  becomes 
highly  distorted  when  viewed  this  way,  but 
the  shape  of  the  continents,  especially  in 
the  Northern  hemisphere  is  quite  clear.  The 
computer  and  its  operation  will  be 
described  more  fully  later,  but  first,  let  us 
examine  some  interesting  background 
relating  to  time, 

Man  probably  advanced  his  timekeeping 
ability  by  watching  the  changing  position 
of  shadows  cast  by  trees  and  other  objects 
as  the  day  progressed.  There  is  evidence  to 
suggest  that  in  very  early  times,  by  very 
complex  calculations  the  priests  of  Stone- 
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henge  (England)  were  able  to  increase  their 

power   over   their   people    by   recognizing 

that  the  sun  cast  the  same  shadow  at  the 

same    time    in    a    certain    position    each 

year  —  thus  they  were  able  to  forecast  the 

occurrence  of  certain  natural  phenomena, 

such  as  an  eclipse. 

Later  came  the  sundial,  burning  candles 

that    had    markers  on   them   for  keeping 

time,  and  finally  watches  and  clocks.  The 

invention  of  the  latter  instruments,  about 

1700,  made  the  use  of  apparent  solar  time 

less    than    satisfactory,    because    apparent 

solar  time,  which  is  the  time  as  measured 

by  a  cast  shadow  from  the  sun,  varies  east 

and    west    of    any    given    point    at    any 
moment  In  fact,  this  variance  amounts  to 

four  minutes  for  every  degree  of  longitude. 

So,  for  a  watch  to  be  strictly  accurate  it 

would  need  to  be  set  ahead  or  back  for 

each  degree! 

Until  quite  recently,  time  measured  in 
minutes  and  hours  was  quite  sufficient  for 
daily  accuracy;  and  indeed,  this  is  still 
usually  enough  for  one's  purpose* 
However,  advances  in  all  of  the  sciences, 
particularly  electronics,  now  require 
extremely  minute  measurements  or  actions 
to  occur  in  the  electronic  computer,  where 
functions  are  measured  in  picoseconds  (one 
million-millionth  of  a  second!),  for  such 
purposes  as  propagation  delays  in  inte- 
grated logic  circuits. 

Although  the  methods  of  measuring 
time  have  varied,  the  measurement  is 
always  based  upon  some  recurring  phenom- 
enon; the  apparent  motion  of  the  sun 
around  the  earth  being  the  most  common 
observation.  Time  measurement  based  on 
this  observation  is  known  as  mean  solar 
rime.  Time  measured  by  observing  the 
earth's  movement  in  respect  to  the  fixed 
stars  is  known  as  sidereal  time.  You  will 
notice  that  we  emphasized  the  word 
"apparent/'  Obviously,  although  it  appears 
to  us,  and  it  did  to  ancient  man,  that  the 
sun  and  stars  are  moving  across  the  sky  and 
we  are  standing  still,  the  motion  is  actually 
due  to  the  rotation  of  the  earth  upon  its 
axis. 

Mean  solar  time,  until  lc>56,  was  the 
scale  upon  which  the  arbitrarily  selected 
unit  of  time  —  the  second  —  was  based. 
However,  because  the  speed  of  rotation  of 


the  earth  is  not  constant,  corrections  to 
solar  time  are  constantly  necessary.  Due  to 
this,  the  mean  solar  second  was  replaced 
with  ^ephemeris"  time  as  the  fundamental 
unit  of  time  interval,  Ephemeris  time  is 
also  determined  by  astronomical  obser- 
vations of  the  stars  other  than  the  sun. 

Nevertheless,  mean  solar  time  continues 
to  form  the  basis  for  providing  time  zones 
around  the  earth,  The  circumference  of  the 
earth  is  divided  into  360  degrees,  and  a 
fixed  point  on  the  earth  will  turn  through 
these  360  degrees  in  24  hours.  The  instant 
when  the  sun  comes  over  an  observer 
depends  upon  his  position  on  the  earth  — 
his  longitude.  Because  of  the  difficulty 
mentioned  previously,  that  was  encoun- 
tered when  watches  were  first  introduced, 
an  hour  of  time  was  arbitrarily  assigned  to 
an  area  by  local  custom.  This  created 
another  problem  which  was  serious  enough 
while  travel  was  still  relatively  slow,  by 
foot  and  by  horse  and  carriage,  but  with 
the   coming  of  steam   trains  the  situation 

became  chaotic,  Sometimes,  a  person 
traveling  east  and  west  (or  even  south  and 
north!)  would  pass  through  three  different 
times-of-day  in  traveling  but  50  miles, 
because  of  local  time  differences  that  were 
selected  by  the  various  towns  and  villages. 

Standard  Time 

Primarily,  because  of  the  railroad,  but 
also  because  of  this  general  confusion, 
"Standard"  time  was  adopted  by  most  of 
the  nations  of  the  day  at  a  conference  held 
in  Washington.  D.C  in  1884.  Standard 
time,  as  defined,  was  to  be  based  on  the 
mean  solar  day  as  reckoned  by  the  Royal 
Observatory,  England,  and  the  meridian  of 
longitude  at  Greenwich,  England  was 
accepted  as  the  prime  (zero)  meridian.  This 
meridian  had  existed,  of  course,  for  cen- 
turies but  was  not  acknowledged  by  every 
nation  as  being  the  prime  meridian.  At  the 
conference  there  was  a  great  deal  of  debate 
deciding  where  the  prime  meridian  would, 
in  fact,  be  located.  The  meridians  of 
Jerusalem  and  Rome  were  advocated  for 
religious  reasons;  the  one  passing  through 
the  Great  Pyramid  at  El  Gizeh  was  sug- 
gested due  to  the  survival  of  this  landmark 
for  centuries:  and  even  one  passing  through 
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Hierro  in  the  Canary  Islands  was  recom- 
mended because  of  its  location  on  impor- 
tant sea  lanes,  Once  the  decision  was 
reached  to  designate  the  meridian  at  Green- 
wich, an  instrument  known  as  the  "Airy 
transit  circle"  installed  there  comprised  the 
primary  reference.  This  device  is  still  at  this 
location,  maintained  as  part  of  a  national 
museum.  By  agreement  at  the  conference, 
the  central  crosshair  of  this  instrument 
designates  the  fundamental  reference  point 
for  determining  longitude.  Although  the 
Royal  Observatory  was  moved  in  1948 
from  Greenwich  to  Herstmonceux  Castle  in 
Sussex,  no  change  was  made  to  the  prime 
meridian  reference  point  location- 
Having  established  the  zero  reference 
point,  the  method  for  calculating  the  hour 
of  the  solar  day  was  determined.  The 
earth's  360-degree  circumference  is  divided 
into  24  time  belts,  or  zones,  of  1 5  degrees 
each,  with  each  zone  differing  in  time  from 
Greenwich  by  an  integral  number  of  hours. 
The  center  of  each  zone  is  on  one  of  the 
meridians,  with  the  zone  itself  extending 
IVi  degrees  on  each  side  of  the  meridian. 
Interestingly  enough,  the  standards  as 
established  at  this  conference  were  not 
ratified  by  the- United  States  government 
until  March  19,  1918.  Although  commerce, 
and  the  railroads  particularly,  set  their  own 
time  zones,  usually  at  divisional  points, 
time  from  place  to  place  varied  widely 
until  this  ratification  occurred,  Today,  in 
the  U.S.,  time  zones  are  established  by  the 
Interstate  Commerce  Commission, 

The  zones  along  the  meridians  are  not 
always  exactly  parallel.  Political  boundaries 
of  the  various  countries  and  states  have 
caused  some  modification,  so  that  although 
the  sea  and  in  the  air  a  zone  will  parallel  a 
meridian,  a  time  zone  on  land  may  zig-zag 
considerably.  For  instance,  in  traveling  in  a 
straight  line  north  and  south  in  Russia,  one 
may  have  to  change  his  watch  three  times 
between  its  southern  border  and  the  Arctic 
ocean. 

Other  countries  and  places,  although 
having  time  differences  from  Greenwich 
that  are  fairly  close  to  the  nearest  meridian 
zone,  have  fractional  hourly  changes.  For 
instance,  the  Tonga  island  group,  at  175° 
west   longitude   in   the    Pacific,  has  a  time 


difference  from  Greenwich  of  minus  12 
hours  and  19  minutes:  the  Cook  islands. 
also  in  the  Pacific,  have  a  difference  of 
minus  10  hours  and  38  minutes.  A  great 
many  places  have  half-hour  differences 
from  the  zone  hour,  as  India,  with  minus  5 
hours  and  30  minutes  from  the  Greenwich 
meridian. 

International  Date  Line 

At  some  point  on  the  earth's  surface  a 
new  day  must  begin  for  the  purpose  of 
determining  time.  The  position  for  this  was 
arbitrarily  adopted  by  seafarers  many  years 
ago,  as  a  place  convenient  to  them  but  not 
inconvenient  to  any  populous  area.  This 
position  was  the  180th  meridian  east  and 
west  of  Greenwich.  (For  navigational  pur- 
poses,  the  eartlvs  360  degrees  is  made  up 
of  180  degrees  east,  and  180  degrees  west, 
of  Greenwich  prime  or  zero  meridian.)  The 
International  Date  Line  diverts  from  the 
180th  meridian  in  several  places  to  avoid 
large  land  or  populated  areas,  notably  the 
East  Cape  of  the  USSR,  The  Aleutians,  and 
the  Fiji  island  area  of  the  South  Pacific* 
When  crossing  this  line  traveling  west,  one 
full  day  is  "lost,"  and  when  crossing  east,  a 
day  is  "gained."  That  is,  on  the  east  side  of 
the  line  it  may  be  0900  on  Tuesday,  but 
immediately  on  the  other  side  although  it 
is  also  0900>  it  is  Wednesday.  It  may  be 
considered  the  point  where  the  "new  day" 
begins,  and,  of  course,  in  determining  time 
differences  between  zones,  this  day  differ- 
ence must  be  considered.  The  International 
Date  Line  is  not  officially  recognized  by 
any  world  agreement  at  the  present  time, 
but  is,  nevertheless,  accepted. 

International  Use  of  Time 

The  mean  solar  time  of  the  Greenwich 
meridian    is    used   for   many    commercial, 

scientific,  and  technical  purposes  to  avoid 
problems  that  would  occur  by  attempting 
to  use  conflicting  local  times.  The  official 
name  that  has  been  adopted  is  Universal 
Time,  abbreviated  IT.  but  frequently  by 
long  custom  it  is  designated  GMT  (for 
Greenwich  Mean  Time).  It  is  also  known  as 
"Z"  (Zulu)  Time,  especially  in  the  military 
services.  The  latter  designation  is  also 
arrived  at  by  international  agreement,  as  is 
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THE  ONLY  2M  FM  TRANSCEIVER 


•  WITH  TOTAL  COVERAGE  OF  146-148  AND  NOT  A  SINGLE 
CRYSTAL  NEEDED 

•  THAT  USES  TEFLON  WIRE  THROUGHOUT 

•  WITH  MORE  THAN  25  WATTS  OF  OUTPUT  POWER 

•  THAT  IS  EQUIPPED  WITH  "ANTITHEFT  MOBILE  MTG.  BRACKET" 

•  THAT  USES  10  INTEGRATED  CIRCUITS 


FM 


NOW!  with  improved  stability 

NOW!  accessory  power  supply  available 

NOW!  SUB-AUDIBLE  TONE  AVAILABLE  ON  TRANSMIT 


V. 


NOW!  AVAILABLE 


Amateur  Net  $479.95 


NO  ONE  ANYWHERE  BEATS  OUR  DEAL  I 

AMATEUR-WHOLESALE  ELECTRONICS 


6817  SW  129  lirrico 


Miami,  Fteriii  33156  USA 


STORE  HOURS:  10-4:30  SATURDAY  TO  ■  Noon 

Ttltphon«  <Uji  (306)  233-3131 
Night  ind  wttktitd  (306)  W-134T 


HENRY  3K-A 

Cool  and  Easy  Max.  Legal 
Power  *SSB,  CWf  RTTY 
or  SSTV  through  commer- 
cial ratings  *  3.5  to  30 
MHz  *  Continuous  duty  * 
Silver  plated  PI-L  plate 
tank  *  DC  relays  *  ALC  * 
Built  in  SWR  bridge  *  Out- 
put power  2  KW  min.  in 
commercial  service  * 


.THE  FINEST  COMMERCIAL  GRADE 
AMATEUR  LINEAR  AMPLIFIER  AVAIL- 
ABLE ANYWHERE  IN  THE  WORLD  AT  ANY 
PRICE  FOR  ONLY  $995-  .THE  HENRY 
3K-A  ,THE  LINEAR  FOR  THE  CX-7A  . 

You  will  never  know  how  little  it  costs 
to  own  THE  incomparable  CX-7A  or  Henry 
3K-A  until  YOU  write  or  phone  us  and  let  us 
know  the  trade  in  deal  YOU  WANT.  We 
usually  say  yes!  NO  ONE  ANYWHERE 
BEATS    OUR    DEAL, 


2  meter 

FM  Transceiver 


GTX-2 


VJ  I         J^\  ^L         m-mil*  M-k  +  A         +         M 

AC  POWER  SUPPLY 

2  Extra  crystals  of  your  choice 


■  *»*■»* 


m    *     *     * 


.  $249.95 
,  .  $49,95 
■  .  $12.00 


REGULAR    $311.90 
OUR  SPECIAL  PACKAGE  PRICE!     $249.95 

30  WATTS  OUTPUT.  ALL  SOLID  STATE 
(no  tub**).  TRUE  FM  (not  Phase  modula- 
tion) for  superb  audio  quality.  10  channels 
with  146,94/1 46,94  included.  Three  pole 
low  pass  filter  on  both  transmit  and  receive. 
1  watt  low  power  position.  Provision  for 
tone  encoder.  Simple  internal  strapping  pro- 
vision allows  multi-channel  use  of  any 
crystal.  Microphone  and  mobile  mounting 
bracket  supplied.  Professional  level  con- 
struction by  distinguished  Avionics  Mfg,  — 
General  Aviation  Electronics,  Inc.  The  finest 
amateur  FM  transceiver  available  at  any 
price.  Size:  9x6  1/2x2  1/2.  Weight  5  lbs. 
^Current  Drain:  Receive:  ,09  amos,  Trans- 
it:   High  5.0  amps.  Low:   1.7  amps. 

Made  in  U«S.A. 


stgnaffarye  CX-7A 


+ 


*  1 60-10  Meters  *  300  Watts  * 

*  Trail sceive  or  split  frequency  with  two 
built  in  VFOs  *CW  keyer  built  in  * 

*IF  shift  -  new  superior  QRM  remover  * 

*  IF  noise  blanker*  Digital  nixie  frequency 
readout  *  superb  computer  grade 
construction. 

*  FSK    keyer  *  adjustable  output  power  * 
broadband  tuning  *  output  wattmeter  and 
reflected  power  meter  *      $2395 


exclusive  export  agent  for  signal/one  * 


2*Way  VHF-FM  Marine  Radio  TAphme 


•  MARINE  MASTER  -  25W 

•  6Va  Channels:  WX,  6,  16,  68,  26,  28,  12. 

•  54"    3    db    Gain    lay-down    white   fiberglass 
antenna 

REGULAR      $329.95      OUR      SPECIAL 

PACKAGE  PRICE!  $259.00 

Please  add  $35  for  8  ft.  6  db  gain  antenna 

Full  25  watts  power.  ALL  SOLID  STATE 
(no  tubes)  reliability.  10  channels  with  6 
1/2  pairs  of  crystals  installed  for  calling  and 
distress,  weather,  ship-to-ship,  ship  to  coast 
and  public  and  port  operations.  Complete 
with  gleaming  white  fiberglass  3  db  gain 
laydown  deck  mount  antenna.  Self  con- 
tained, compact.  Pre-tuned,  Vinyl  covered 
unit  is  splash  proof  —  impact,  humidity  and 
fungus  resistant.  Can  be  mounted  in  panel, 
on  bulkhead,  on  or  below  table  top  with 
universal  mounting  bracket  included. 
JUST  CONNECT  TWO  WIRES  and 
YOU'RE   ready  to  operate! 


i*.lr<     n..n  i> 


Ut*  your  Mftltflr  C h*rg«  card 


AMATEUR-WHOLESALE  ELECTRONICS 

8817  S.W.  129  Terrace-Miarni,  FL  331  56 


T«l •phone- da vi  1305)  233-3631  -  mghnand  ww^hdj  call  (305)  666-1347 


#  Credit  terms  available  on  export  orders  to  qualified  firms 


the  arrangement  of  all  of  the  other  lettered 
zones  described  below.  Times  recorded  in 
the  successive  I  5  degree  zones  east  of  Zone 
Z  are  designated  by  the  suffixes  A  through 
L  (omitting  J).  Time  in  the  eastern  half  of 
the  zone  over  the  Date  Line  is  suffixed  M- 
Westward  from  Z  zone,  the  time  suffixes 
are  N  through  X,  The  letter  Y  is  applied  to 
time  in  the  western  half  of  the  date  line, 

Many  other  time  zones  are  established 
locally.  Western  Europe  is  on  Central 
European  Time  (-1  hour,  or  ahead  of 
Greenwich  or  Z  time),  the  British  Isles  and 
Portugal  also  recently  changed  to  this  time, 
previously  having  been  on  Z  time,  Mexico, 
for  the  most  part,  follows  the  same  time  as 
United  States  Central  Time  (+6  difference 
from  Greenwich),  although  most  of  that 
country  is  over  the  105°  W.  longitude 
meridian  (+7  hours).  Newfoundland  and 
Labrador  are  3lA  hours  (+3.30)  behind  Z 
time.  New  Brunswick,  Nova  Scotia,  and 
Eastern  Quebec  are  on  Atlantic  Time,  and 
although  Alaska  is  10  hours  behind  GMT, 
four  time  zones  are  actually  in  use  in  that 
state. 

For  these  reasons  it  has  not  been 
possible  to  show  all  of  the  many  time  zone 
variances  on  the  map  on  our  computer.  In 
general,  the  time  zone  which  lies  over  a 
country  or  continent  will  be  correct  for 
that  place,  However,  for  specific  places,  the 
Index  of  Locations  should  be  consulted.  A 
few  spaces  are  provided  to  allow  you  to 
enter  any  places  that  may  not  be  included 
and  to  which  you  may  wish  to  refer 
frequently. 

The  24-hour  Clock 

In  civil  use  in  the  United  States  and 
some  other  countries  it  is  customary  to 
assign  a*m.  as  a  suffix  to  the  hours  from 
midnight  to  noon,  and  to  indicate  from 
noon  to  midnight  by  using  p.m.  There  is 
always  the  possibility  of  omitting  either 
suffix,  or  of  erroneously  showing  noon  as 
either  12  a.m.  or  midnight  as  12  p.m.  Such 
ambiguity  is  avoided  by  using  a  24-hour 
system  and  assigning  24-hour  designations 
to  a  12-hour  clock,  not  necessarily  on  the 
face  of  the  clock,  but  by  remembering 
where  the  differences  occur. 

You  will  have  noticed  that  virtually  all 


radio  schedules  are  in  the  24-hour  system. 
The  hours  from  midnight  to  noon  are 
indicated  as  0000  to  1200  to  the  first  two 
digits  of  the  hour  two  more  digits  are 
added  to  indicate  the  minutes.  The  hours 
from  12  noon  until  one  minute  before 
midnight  are  referred  to  as  1200  to  2359, 
The  word  "hours'*  is  not  added  after  the 
four  digits.  The  24-hour  day  system,  begin- 
ning at  midnight  GMT,  was  accepted  as  a 
standard  by  world  governments  on  January 
lf  1925.  On  our  computer  no  minutes  have 
been  shown,  as  these  will  vary  according  to 
the  moment  of  use.  Unless  the  place  for 
which  the  time  is  being  calculated  is  on  a 
fractional  part  of  an  hour  difference,  the 
minutes  will  always  be  the  same  at  both 
your  location  and  the  other  place. 
Time  Signals 

In  an  international  society  there  are 
many  phenomena  that  depend  on  exact 
timing  and  uniform  recognition  of  time. 
Tide  timetables  for  ships,  for  instance, 
must  all  speak  the  same  time  "language"  to 
mean  the  same  for  ail  nationalities. 
Communications  and  transportation  must 
also  have  uniformity  in  their  designation  of 
time.  In  addition  to  recognizing  a  universal 
system,  therefore,  the  broadcasting  of  time 
signals  for  the  accurate  adjustment  of 
chronometers  for  these  services  must  be 
based  upon  a  standard,  and  this  standard 
has  been  accepted  as  GMT. 

Many  radio  stations  transmit  time 
signals  for  these  purposes.  Accuracy,  to  an 
atomic  clock  primary  standard  (wherein 
time  is  synchronized  to  the  frequency  of 
oscillation  of  electrons  in  certain  sub- 
stances), remains  constant  over  a  year  to 
about  one  part  in  101  °.  Navigational  Loran 
time  pulses  of  the  United  States  Coast 
Guard  are  accurate  to  one  microsecond. 
Details  of  the  transmission  of  time  signals 
throughout  the  world  are  usually  available 
from  the  government  agency  controlling 
telecommunications  for  the  various  coun- 
tries. In  the  United  States  and  Canada,  the 
most  recognized  stations  are  WWV, 
National  Bureau  of  Standards  at  Fort 
Collins,  Colorado,  transmitting  on  2.5,  5.0, 
10,0,  20.0,  and  25.0  MHz;  and  CHU,  the 
Dominion  Observatory,  Canada,  transmit- 
ting on  3.33,  7.335,  and  14.67  MHz. 
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To  find  standard  time  at  any  place  in  relation  to  local 
time: 

1.  Place  present  local  time  on  outer  disk  opposite  zone 

for  local  meridian, 

2.  Read  standard  time  for  other  location,  on  outer 
disk  opposite  zone  as  obtained  for  place  desired  on  Index 

of  Locations, 

Note:  Add  or  subtract  as  required  for  either  or  both 

locations  to  account  for  other  than  standard  time- 
To  find  Standard  Time  at  any  place  for  a  time  other 

than  local  present  time,  substitute  required  local  time  for 

present  time  in  (1)  above,  and  proceed  as  in  <2h 


Assembling  the  Computer 

Cut     out     the     two     circles     carefully, 

keeping  the  cut  to  just  expose  the  edge 
line.  Paste  the  circles  to  any  heavy  card 
stock  cut  to  the  same  dimensions.  Using  a 
small  pin,  make  a  small  hole  in  the  center 
of  each  piece,  where  the  dot  indicates  the 
center.  Place  the  smaller  circle  directly  over 
the  larger,  then  fasten  them  with  a  small 
eyelet  positioned  exactly  in  the  center.  If 
the  holes  are  not  exactly  centered,  the  time 
zones  will  not  align  properly.  Eyelets  may 
be  obtained  at  most  notion  counters  of 
five-and-dime  or  department  stores.  One 
package,  known  as  "E-Z  No.  720,"  eon- 
tains  25  eyelets  together  with  a  tool  for 
making  the  hole,  and  another  for  crimping 
the  eyelet,  all  for  29</.  This  package  is 
manufactured  by  E-Z  Buckle,  Inc.  of  New 
York,  N.Y.  A  snap-fastener,  also  available 
in  notions  departments,  may  also  be  used, 
but  may  not  allow  the  disks  to  turn  as 
smoothly.  As  a  last  resort  a  small  screw, 
flat  washers,  and  a  nut  may  be  used. 
Using  the  Computer 

Using  the  computer  is  extremely  simple. 


Directions  for  its  use  are  printed  on  the 
lower  disk.  Just  remember  to  always  con- 
sider that  if  the  location  for  which  you  are 
calculating  the  time  is  west  of  the  Inter- 
national Date  Line  and  you  are  east  of  it,  it 
is  "tomorrow"  there;  and  "yesterday"  if 
you  are  located  west  of  the  line  and  the 
time  you  are  seeking  is  east  of  the  line. 

The  positive  and  negative  hours  shown 
on  the  outer  perimeter  of  the  top  disk 
actually  represent  the  time  difference  in 
hours  from  Greenwich  Mean  Time  at  a 
particular  meridian.  This  time  difference 
would  be  true  at  any  location  where 
political  boundaries  or  local  laws  are  not 
applicable;  for  instance,  at  sea,  or  where  no 
legal  time  has  been  established  < parts  of 
Greenland,  for  example).  On  the  computer 
the  positive  and  negative  hours  guide  the 
user  to  the  correct  zone  as  referenced  in 
the  Index  of  Locations. 

To  find  standard  time  at  any  place  in 
relation  to  local  time: 

1.  Place  present  local  time  on  outer  disk 
opposite  zone  for  local  meridian. 

2.  Read    standard   time   for  other  loca^ 
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-tion,  on  outer  disk  opposite  zone  as 
obtained  for  place  desired  on  Index  of 
Locations. 

Note:  Add  or  subtract  as  required  for 
either  or  both  locations  to  account  for 
other  than  standard  time. 

To  find  Standard  Time  at  any  place  for 
a  time  other  than  local  present  time, 
substitute  required  local  time  for  present 
time  in  ( 1 )  above,  and  proceed  as  in  (2). 

Index  of  Locations 

List  of  places  with  zones  to  be  used  as  they 
appear  on  front  of  computer.  Where  entire  or 
nearly  entire  country  is  in  one  zone,  cities  within 
that  country  are  not  listed. 


Afghanistan 

-414 

Australia  — 

Perth 

-8 

— 

Sydney 

-10 

Alaska  —  A 

nchorage 

+  10 

—  Juneau 

+8 

^N 

orne 

+  11 

Argentina 

+4 

Bolivia 

+4 

Brazil 

+3 

Chile 

+4 

China 

-8 

Colombia 

+5 

Cuba 

+5 

Ecuador 

+5 

Ethiopia 

-3 

Europe 

-1 

Finland 

-2 

Formosa 

G  reece 

Guatemala 

Haiti 

Hawaii 

Honduras 

Hong  Kong 

Iceland 

India 

Iran 

Israel 

Jamaica 

Japan 

Kiev,  USSR 

Korea 

Latvia 

Moscow;  USSR 

New  Zealand 

Nicaragua 

Paraguay 

Peru 

Phillipines 

Puerto  Rico 

Rangoon  Burma 

Singapore 

South  Africa 

Surabaja  Java 

Syria 

Thailand 

Turkey 

United  Arab.  Rep. 

Uruguay 

Venezuela 

Viet  Nam 

Vladivostok,  USSR 


+2, +3, +4 

+6 

+5 

+  10 

+6 

-8 

+  1 

-5V* 

-3'/» 

-2 

+5 

-9 

-3 
-9 

-3 
-3 
-12 

+6 

+4 

+5 
-8 

+4 

-51/j 

-7% 

-2 

-7 

-2 

-7 

-2 

-2 

+3 

+4 
-8 
-10 


.  ..  WB6KFI 
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RUSH  .  •  •  RUSH  • •  *  KUSH 


« 


^SAVE!  SAVE!  SAVE! 

ONE  DAY  ONLY  -  AT  ALL  HARRISON  STORES 

Ham  Headquarters,  U.S.A!" 


SHOP  THESE  STAR-SPANGUED^SAVINGS. 


I 


A 


A 


WASHINGTONS  BIRTHDAY 


HON.  FEB.  19th 


(Sorry,  we  cannot  give  any 
information  by  phone  or  mail.} 


COME  IN  . . . 
TAKE  YOUR  PICK  OF 


COME  AND  BE  SURPRISED! 


Doors  open 
8:30  A.M. 


BRAND  NEW 
RECEIVERS  AND 
TRANSMITTERS 

At  And  less  Than 
Regular  Franchise*/ 
Distributor's  Cost 

MOST  MAKES!   LOTS  OF  MODELS! 
ALL  FULLY  GUARANTEED! 


ONLY  ONE 
SPECIAL 
ITEM 

.wA 

CUSTOMER 

Thousands  of 
other  items 

specialW 
reduced  iOf 

this  sale 

NO 


COME  IN  . . . . 
CHOOSE  FROM 

101 

FULLY   GUARANTEED 

TOP  CONDITION  TRADE-INS 
RECEIVERS  AND 

TRANSMITTERS 


In  the  world  famous  Harrison 
Center.  At  prices  chopped  'way  down 
for  this  super  sale! 


TRADE-INS  WELCOMED 
BRING  'EM  ALONG 


tiaras0 

I***  "Ham  fl 


n 


CHARGE  IT! 

GECC 
BANKAMERfCARD 
MASTER  CHARGE 


Headquarters,  US. A.®" 


DEALERS 


admjUES 
AMPLE  PARKING 


•  FARMINGDALE,  L.I. 

2265  ROUTE  110 
Only  26  minutes  from  N.Y.C. 
L.L  Expressway  to  Exit  49S, 
South  2  miles  to  our  big 
parking  field 


•  NEW  YORK  CITY 

8  BARCLAY  STREET 
Just  VJi  Blocks  East  of  our 

famous  old  landmark 
store  in  lower  Manhattan. 
(Near  Broadway  and  City  Hall  I 


•  VALLEY  STREAM 

10  SUNRISE  HWY. 
(At  Rockaway  Avenue) 
Just  East  of  Green  Acres 
Shopping  Center 


iH 


for  the  most  powerful  antennas  under  the  sun 


Go  all  the  way  into 


There's  nothing  half-way  about  the  new  Hy-Gain  REPEATER  LINE. 

Designed  for  the  man  who  demands  professional  standards  in  2 
meter  mobile  equipment,  the  REPEATER  LINE  is  the  2  meter  HAM's 
dream  come  true.  It's  got  everything  you  need  for  top  performance... 
toughness,  efficiency  and  the  muscle  to  gain  access  to  distant  re- 
peaters with  ease.  Reaches  more  stations,  fixed  or  mobile,  direct, 
without  a  repeater. 

The  right  antennas  for  the  new  FM  transceivers ...  or  any  2  meter 

mobile  rig. 

Rugged,  high  riding  mobiles.  Ready  to  go  where  you  go,  take  what 
you  dish  out... and  deliver  every  bit  of  performance  your  rig  is  ca- 
pable of. 

261  Commercial  duty  1/4  wave,  claw  mounted  roof  top  whip.  Pre- 
cision tunable  to  any  discrete  frequency  1 08  thru  470  MHz.  Com- 
plete with  18'  of  coax  and  connector.  1 7-7  ph  stainless  steel  whip. 

260  Same  as  above.  Furnished  without  coax. 

262  Rugged,  magnetic  mount  whip.  108  thru  470  MHz.  Great  for 
temporary  or  semi-permanent  no-hole  installation.  Holds  secure 
to  100  mph.  Complete  with  coax  and  connector.  Base  matching 
coil  for  52  ohm  match.  17-7  ph  stainless  steel  whip. 

263  Special  no-hole  trunk  lip  mount.  3  db  gain.  130  thru  174  MHz. 
5/8  wave.  Complete  with  16'  coax.  Operates  at  DC  ground.  Base 
matching  coil  for  52  ohm  match.  17-7  ph  stainless  steel  whip. 

264  High  efficiency,  vertically  polarized  omnidirectional  roof  top 
whip.  3  db  gain.  Perfect  52  ohm  match  provided  by  base  match- 
ing coil  with  DC  ground.  Coax  and  connector  furnished. 

265  Special  magnetic  mount.  3  db  gain.  Performance  equal  to  per- 
manent mounts.  Holds  at  90  mph  plus.  12'  of  coax  and  con- 
nector. Base  matching  coil  for  52  ohm  match.  17-7  ph  stainless 
steel  whip.  DC  ground. 

269  Rugged,  durable,  continuously  loaded  flexible  VHF  antenna  for 
portables  and  walkie  talkies.  Completely  insulated  with  special 
vinyl  coating.  Bends  at  all  angles  without  breaking  or  cracking 
finish.  Cannot  be  accidentally  shorted  out.  Furnished  with  5/16- 
32  base.  Fits  Motorola  HT;  Johnson;  RCA  Personalfone;  Federal 
Sign  &  Signal;  and  certain  KAAR,  Aerotron,  Comco  and  Repco 
units. 


2  meter  mobile!  with 


from 


Mj^u-alai 


am 


! 


269 


260       261 


262 


263 


264 


265 


Top  performance  for  2  meter  mobiles 

THE  REPEATER  LINE 

from 

HY-GAIM  ELECTRONICS  CORPORATION 

BOX  5407-WH  LINCOLN,  NEBRASKA  68505 

WRITE  FOR  DETAILS 


for  the  most  powerful  antennas  under  the  sun 


NEW 


2  Meter  Fixed  Station 

Designed  for  the  man  who  demands  professional  standards  in  2 
meter  equipment.  REPEATER  LINE  fixed  station  antennas  are  the  2 
meter  HAM's  dream  come  true.  With  everything  you  need  for  top  fixed 
station  performance... toughness,  efficiency  and  the  gain  to  gain 
access  to  distant  repeaters  with  ease.  Work  many  stations,  fixed  or 
mobile,  without  access  to  a  repeater. 

The  right  antennas  for  the  new  FM  transceivers... or  any  2  meter 
fixed  station. 

REPEATER  LINE  Fixed  Station  Antennas 

Tough,  high  efficiency  antennas  with  a  long,  low  radiation.  For  the 
top  signal  and  reception  you  want... and  the  top  performance  your 
transceiver's  ready  to  deliver. 

267  Standard  1  /4  wave  ground  plane.  May  be  precision  tuned  to  any 
discrete  frequency  between  108  and  450  MHz.  Takes  maximum 
legal  power.  Accepts  PL-259  Constructed  of  heavy  gauge  seam- 
less aluminum  tubing. 

266  For  repeater  use.  Special  stacked  4  dipole  configuration.  9.5 
db  offset  gain.  6.1  db  omnidirectional  gain.  Heavy  wall  com- 
mercial type  construction.  144  thru  174  MHz.  1.5:1  VSWR  over 
15  MHz  bandwidth  eliminates  field  tuning.  Extreme  bandwidth 
great  for  repeater  use.  Center  fed  for  best  low  angle  radiation. 
DC  ground.  Complete  with  plated  steel  mounting  clamps. 

338  Colinear  ground  plane.  3.4  db  gain  omnidirectionally.  Vertically 
polarized.  52  ohm  match.  Radiator  of  seamless  aluminum  tub- 
ing; radials  of  solid  aluminum  rod.  VSWR  less  than  1.5:1.  All 
steel  parts  iridite  treated.  Accepts  PL-259. 

362  SJ2S4  high  performance  all-driven  stacked  array.  4  vertically 
polarized  dipoles.  6.2  omnidirectional  gain.  52  ohm.  May  be 
mounted  on  mast  or  roof  saddle.  Unique  phasing  and  matching 
harness  for  perfect  parallel  phase  relationship.  Center  fed. 
Broad  band  response.  DC  ground. 

340  3  element  high  performance  beam.  9  db  gain.  Coaxial  balun. 
Special  VHF  Beta  Match  configuration.  Unidirectional  pattern. 
VSWR  1.5:1.  52  ohm  impedance.  Heavy  gauge  aluminum  tubing 
and  tough  aluminum  rod  construction. 

341  8  element  high  performance  beam.  14.5  db  gain.  Coaxial  balun. 
VHF  Beta  Match.  Unidirectional.  Boom  length  14'.  VSWR  1.5:1. 
52  ohm  feedpoint.  Heavy  gauge  commercial  type  aluminum 
construction. 

231  1 5  element  high  performance  beam.  1 7.8  db  gain.  Coaxial  balun. 
Beta  Match.  Unidirectional.  Boom  length  28'.  VSWR  1.5:1.  52 
ohm  feedpoint.  Extra-strength  heavy  wall  commercial  alumi- 
num tubing. 
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WRITE  FOR  DETAILS 

For  top  fixed  station  performance  on  2  meters 

THE  REPEATER  LINE 

From 

HY-GAIN  ELECTRONICS  CORPORATION 

BOX  5407-WH  LINCOLN.  NEBRASKA  68505 


■ 


Semiconductor  Supermart 

•  MOTOROLA  •  RCA  •  FAIRCHILD  •  NATIONAL  •  HEP  •   PLESSEY 


m 


DIGITAL  READOUT 


$3.20 


Actual  Size 


At  a  price 
everyone 
can  afford 

•  Operates  from  5  VDC 

•  Same  as  TTL  and  DTL 

•  Will  last  250,000  hours 


SPECIAL  OFFER 

•  Digital  readout 
•BCD to  7  —  Segment 

Decoder/driver 

•  7490  Decade  Counter 

•  7475  Latch 
Only  $8.20 


PLESSEY 

SL403D 

3.5  W  AUDIO  AMP  IC 

HI-FI  QUALITY 

$3.95 

with  12  pages  of 
construction  data 


r 


The  Ml  NITRON  readout  is  a  miniature  direct 
viewed  incandescent  filament  (7-Segment)  dis- 
play in  a  16-pin  DIP  with  a  hermetically  sealed 
front  lens.  Size  and  appearance  are  very  similar  to 
LED  readouts.  The  big  different  is  in  the  price. 
Any  color  filter  can  be  used. 


NATIONAL  DEVICES 

LM370      AGC/Squelch  amp    $4.85 

LM373      AM/FM/SSB  strip $4.85 

LM309K  5V  1 A  regulator.  If  you  are  using  TTL 
you  need  this  one $3.00 


MCI  550 

CA3020 

CA3020A 

CA3028A 

CA3001 

MC1306P 

MC1350P 

MCI  357  P 

MC1496 

MFC9020 

MFC4010 

MFC8040 

MC 1 303P 

MC 1 304P 


POPULAR  IC's 

Motorola  RF  amp $1.80 

RCA  54  W  audio $3.07 

RCA  1  audio    $3.92 

RCA  RF  amp $1.77 

RCA $6.66 

Motorola  %  W  audio $1.10 

High  gain  RF  amp/I  F  amp  ..$1.15 
FM  I F  amp  Quadrature  det    .  $2.25 

Hard  to  find  Bal.  Mod $3.25 

Motorola  2-Watt  audio $2.50 

Multi-purpose  wide  band  amp $1.25 

Low  noise  preamp $1.50 

Dual  Stereo  preamp $2.75 

FM  multiplexer  stereo  demod$4.95 


FETs 


MPF102 


JFET 


$ 


MPF105/2N5459  JFET S 

MPF107/2N5486  JFET  VHF/UHF $1 


MPF121 

MFE3007 

40673 

3N140 

3N141 


Low-cost  dual  gate  VHF  RF  .  .  $ 

Dual-gate $1 

Dual-gate $1 

Dual-gate $1 

Dual-gate ,  . $1 


60 
96 
26 
85 
98 
75 
95 
85 


NEW  FAIRCHILD  ECL 
HIGHSPEED  DIGITAL  ID'S 

Dual  "D"  FF  toggles  beyond       160    MHZ 
.♦',:.,.... $4.65 

9582  Multifunction  gate  &  amplifier  .  .  -  $3.15 
95H90  300  MHz  decade  counter  .-...*,  $16-00 
A  95H90  8t  9582  makes  an  excellent  prescaler 
to  extend  low  frequency  counters  to  VHF  —  or 
use  two  9528s  for  a  160  MHz  prescaler. 


SIGNETICS  PHASE  LOCK  LOOP 

NE561 B    Phase  Lock  Loop $4,75 

NE562B    Phase  Lock  Loop 44.75 

N5111A   FM/IF  Demodulator .„„<„,...   .$1.50 

ME 566V   Function  Generator ." .$4,75 

NE5G7V    Tone  Decoder  .  ,  34.75 


CORES  AND  BEADS 

KWBalun  kit  only  - 

T68-2  3  cores 

T50-2  3  cores 

T50-6  3  cores 

T50-1 0  3  cores 

T44-10  3  cores.  .  .  . 

BEAD  SPECIAL 

Ferrite  Beads  1  doz 


$2.00 
$3.50 
$1.00 
$1,00 
$1.00 
$1.00 
$1.00 


$  1 .00 


INTRODUCING  \^>^DEVICES  AT 
NEW  LOW  PRICES 

LA301 8  (Replaces  CA3018  $1.60 

LA3046  { Replaces  CA3046)  1 .60 

LS370  (Replaces  LM370)  4.00 

LSI 496  (Improved  MC1496)  2.00 

LS3028A  ( Replaces  CA3028)  1 .60 
LP  1000  (A  new  fun-type  device  to  make 

LED  flashers,  audio  osc,  timer  etc.)  1 .60 

COMING  SOON  THE  LP2000 
MICRO-TRANSMITTER  IN  A 
10-PIN  IC  PACKAGE. 

—  

Please  add  35cf  for  shipping 

Circuit  Specialists 

Box  3047,  Scottsdale,  AZ  85257 

FACTORY  AUTHORIZED  DISTRIBUTOR  FOR 

Motorola  HEP  -  Circuit-SticTc  -  Plessey 
All  devices  are  first  quality  and  are 
fully  guaranteed. 


CIRCUITS,  CIRCUITS,  CIRCUITS. 

The  following  circuits  have  appeared  in  the  referenced  books,  magazines,  application  notes,  etc. 
While  we  try  to  reproduce  all  of  the  information  that  should  be  needed  by  an  experienced  constructor, 
readers  may  want  to  avail  themselves  of  the  original  sources  for  peace  of  mind. 

Readers  are  requested  to  pass  along  any  interesting  circuits  that  they  discover  in  sources  other  than 
U.S.  ham  magazines.  Circuits  should  be  oriented  toward  amateur  radio  and  experimentation  rather 
than  industrial  or  computer  technology.  Submit  circuit  with  alt  parts  values  on  it,  a  very  brief 
explanation  of  the  circuit  and  any  additional  parts  information  required,  give  the  source  and  a  note  of 
permission  to  reprint  from  the  copyright  holder,  if  any,  and  the  reward  for  a  published  circuit  will  be  a 
choice  of  a  73  book.  Send  your  circuits  to  73  Circuits  Page,  73  Magazine,  Peterborough  NH  03458. 


Ql 
2N708 


IB  pF 


fr  <I0  nStc 


02 
2N708 


R4 
91  jv 


E  out 
>5V 


OUTPUT 
SQUARE 
WAVE 


~x 


o 

COMMON 

+ 


SQUARE  WAVE  SOURCE 

Trim  LI  for  best  waveshape.  An  overtone  crystal 
(odd  order)  can  be  substituted  for  CI.  For  51  ohm 
output  change  Rl  and  R4t  reduce  supply  to  8 
volts.  Heat  sinks  suggested  on  Ql  and  Q2.  When 
cutting  and  tying,  reduce  input  to  about  6  volts. 

All  resistors  are  J£W  carbon.  Capacitors  in  decimal 
are  disc  type  (short  leads).  2N708's  for  best 
performance  are  Fairchild  (other  brands  work,  but 
do  not  give  clean  waveshape). 

Harmonics  observed  into  microwave  region. 
Symmetrical  square  wave  at  output;  dc  reference 
to  ground.  Output  at  4  MPS  «  .5  watt.  Short 
circuit  protected. 


Typical  Values 

MPS 

C2pF 

LI 

4.0 

100 

82 /iH 

10.0 

47 

15 

15.0 

47 

10 

20.0 

47 

4.7 

30.0 

47 

2.2 

50.0 

47 

2.2 

72.0 

39 

.22 

PftV  CREATE* 
THAN    PEAK        ° 
SCREEN  VOLTAGE 


Diode  center  tap  for  use  with  modulation  trans- 
formers that  have  no  center  tap.  This  circuit  was 
originally  designed  to  modulate  a  tetrode  balanced 
modulator.  Audio  is  injected  into  the  single  end. 

KSLLI 


±K>V 


LI       J     CI 
5.6mH^iaOpf 


22  K 


■OGUTPUT 


L2    J     C2    . 
5.6  m«l    I00pt- 


rti 


ft? 


f/7 


Thanks  to  W8MPB, 


This  two  frequency  crystal  oscillator  changes  fre- 
quency  by  simply  reversing  the  supply  voltage. 
When  the  supply  voltage  is  changed,  the  transistor 
inverts  itself;  usually  transistors  may  not  be  used  in 
the  inverted  mode,  but  in  an  oscillator  a  gain  of 
only  1  or  2  is  needed  and  this  circuit  provides  a 
novel  and  simple  way  of  obtaining  two  frequencies 
from  a  single  stage  with  a  minimum  of  switching. 
Almost  any  PNP  rf  transistor  will  work  as  QL  Dl 
&  2  are  general  purpose  silicon  diodes.  From  73 
Useful  Transistor  Circuits,  available  for  $1  from 
73. 

Continued  on  page  143 . .  . 
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A  little,  free  book  that  can  lead 

adventures  on  a 

the  West  Indies 


We'll  show  you  more  of  the  West  Indies 

than  you'll  ever  see  out  of  a  hotel  room 

window.  You'll  set  foot  on  Dominica, 

Montserrat,  Guadaloupe,  English 

Antigua  and  French  Martinique. 

You'll  skindive,  swim,  snorkel,  prowl 

uninhabited  beaches.  You'll  limbo, 

calypso  and  rock  to  a  steel  band.  Take 

a  night  watch  or  fall  asleep  under  a 

star  spangled  sky.  10  days  from  $250. 

It  could  make  the  best-seller  list! 

©  Windjammer  Cruises. 

Cap'n  Mike.  Windjammer  Cruises. 
P.O.  Box  120,  Dept.   934  D 
Miami  Beach,  Florida  33139. 

Send  me  the  little,  free  bookl 

Name 

V  J  1 1*  y  ......  . .  , .  ..............  ii  InL  tj  ......  -*••**»»  »•••••  <  Jtj  1  |J  ........  .. 


feature  after  feature 

after  feature 


Been  denying  yourself  all  that  great  fun  so 
many  other  amateurs  are  having  with  their 
rock-solid,  through-the-repeater  contacts? 

Delay  no  longer!  Hasten  to  your  SBE  deal- 
er. Verify  that  the  brilliant  new  SB-144 
has  more  channels-greater  power  output 
-starts  your  enjoyment  now  by  including 
three  sets  of  crystals  on  popular  repeater 
frequencies  and  a  high  quality,  SBE  ex- 
clusive dynamic  microphone  without  extra 
charge.  Add  a  sizzling,  double-conversion 
receiver  and  a  combo  "S"  and  output 
meter  with  big  lighted  scale  that  also  saves 
your  battery  by  showing  when  the  trans- 
ceiver is  ON. 

Confirm  the  price  then  make  the  deal. 
Lose  no  time  in  securing  this  book-size 
beauty  under  your  dash  with  the  tillable 
mounting  bracket  supplied.  Then,  power 
on!  ENJOY! 


SB-144 


2  meter  FM 

TRANSCEIVER 


10  WATTS 
OUTPUT 

ALL 

SOLID  STATE 


12 
CHANNELS. 

BACK  LIGHTED 
NUMBERS 


SUPPLIED 

WITH 

3  SETS  OF 

CRYSTALS 


LARGE 

SCALE  METER. 

COMBO, 

"S'VOUTPUT 


SUPPLIED 
WITH 
DYNAMIC 
MIC. 


ISBEI 

LINEAR 

SYSTEMS.  INC. 
220 

Airport  Blvd. 
WatsonviHe,  CA 
95076 


PROTECTION    FOR   ICs 


Gene  Brizendine  W4ATE 
600  Hummingbird  Drive  SE 
HuntsvilleAL  35803 


r 


This  IC-saving  circuit  is  so  simple  it  may 
appear  too  obvious  to  suggest.  How- 
ever, should  a  regulated  power  supply  pass 
transistor  short-circuit,  $100  worth  of  ICs 
may  easily  be  destroyed  by  excessive  volt- 
age, for  example.  The  cost  of  new  ICs,  plus 
the  often  tedious  task  of  troubleshooting 
and  replacement,  emphasizes  the  need  for 
such  positive  protection. 

Essentially,  a  selected  zener  diode  is 
wired  internally  across  the  regulated  power 
supply  output.  A  typical  application  for 
protecting  the  popular  7400  TTL  IC  series  is 
outlined  in  Fig,  L  This  particular  IC  family 
has  a  power  supply  span  of  negative  0  volts 
to  a  positive  7  volts.  The  device  design 
supply  voltage  is  5.5  volts,  therefore  during 
normal  power  supply  operation  the  protec- 
tive circuit  draws  little  current. 

With  abnormal  supply  voltage,  due  to 
defective  regulation  or  any  other  cause,  the 
excessive  voltage  is  dissipated  in  R  and  the 


zener  diode.  The  load  devices  are  protected 
because  the  applied  voltage  cannot  exceed 
7.25  volts.  The  power  supply  transformer 
and  rectifier  are  protected  by  the  combined 
dissipations  of  R  and  CR. 


PASS 

TRANSISTOR 


I 


T 


I     5V 


L 


CR  I 

I 

-4- 


l 


IC 

CIRCUITS 


REGULATED       I 
POWER  SUPPLY 


Fig.  1.  IC  protective  circuit. 

The  exact  values  of  R  and  CR  are 
dependent  upon  load  and  power  supply 
characteristics  and  are  easily  determined. 
The  cost  of  a  selected  zener  and  resistor  is 
insignificant,  compared  to  the  expensive 
devices  they  may  save, 

.  ,  .W4ATE 


& 


'HwillJI)  - 


EXCLUSIVE  66  FOOT      "-" ^      75   THRU    10  METER   DIPOLE 

NO  TRAPS -NO  COILS -NO  STUBS  -  NO  CAPACITORS 

Fully  Air  Tp**ed  —  Thousands  Already  m  Use 

'^3 


•TF=fE=F 


< 


t 


#16  40%    Copper  Weld  wire  annealed  so  it  handles  like  soft  Copper  wire — Rated   for  better  than  full   legal    power  AM/CW 
or  SSB -Coaxial  or  Balanced  50  to  7S  ohm  feed   line— VSWR  under   1.5  to  ]   at   most  heights — Stainless  Steel   hardware — 
Drop  Proof  Insulators — Terrific   Performance — No  coils  or  traps  to  break  down  or  change   under  weather  conditions — Comp 
letely   Assembled    ready    to    put   up— Guaranteed    1    year^ONE    DESIGN    DOES    IT    ALL:    75-10HD— ONLY    $12  00   A    PAND' 


Model  75  10HD         $60  00 
Model  75-20HD         150,00 


66  Ft  75  Thru   10  Meters 

66  Ft  75  Thru  20  Meters 

Model  80-40HO  $42.00 


ORDER  DIRECT  OR  WRl 
FULL  INFORMATION 


thefor  (IMd*c*»ND 


Model   75  40HO  $40  00 

Model  40  20H0  $33,00 

69  Ft     80-40-15  Meter  (CW) 

300  S.  Shawnee 
Leavenworth,  Kansas   66048 


66  Ft         75  Thru  40  Meters 
35  Ft         40  Thru  20  Meters 


Oft   THRU   YOUR    FAVORITE 
DISTRIBUTOR 


STATE  OF  THE  ART-  .  .FM. 


1NOUE   IC  21  mobile/base  unit  with  AC/DC 
supply,  24  ch.,  SWR  &  Disc,  meter,  ftlT,. 
CaHb.,  mike.  W/o  crystals,  S359.0O 

Customer  servicing  and  warranty  included 


Iff  IDA     COUNTER    to    60 

MHr  .  *  ♦ ,..,.... .  £294.00 
5  Drat  AC  DC,  4  5  lbs  $50 
more  Idr  150  MH?  Scaler 


Write  for  our  very  competitive  package  price! 

"INOUE  IC  20  ?2  ch.,  1  or  10  wans,  mobile 
complete  with  mike,  mount  &  6  Xtaled  ch>+ 
module  const.  $269.50 


See  page  132,  73  Maga/me,  January 
7973,  for  drtith  .  . . 


Wiite  or  Phtini*  {20fr  74? -&421 )  for  more  ififuirnttion  ur  send  Cashier;  check  to: 

BOB  BRUNK0WK7NHE 

NHE  Communications 
15112S.E  44  th,  0ellevueWA9  8006    Dealership  inquiries  invited 


LEARN  MORSE  CODE      IN  2  HOURS 


■ 


$1.75 


SELF -STUDY  BOOKLET  M 

WITH  A  NEW  AND  EASY  LEARNING  CONCEPT  IN 
VISUAL  MEMORY  ASSOCIATION 


H/MEDIA,    INC. 

STDNEHAM,  MASSACHUSETTS  D2  1  BD 
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CIRCUITS,  CIRCUITS,  CIRCUITS 


ANT 


r-  RFC  2  5  mH 

(4  UWERl 


ac  RADIO 
ANT    COIL 


-O 


LI-BT,  IB  AWG,  3/B  in.  DIA 
L2-I4T,  24  AWG,  1/4   in    DIA 

CLOSE  WOUND,   SLUG  TUNED 
OI-Q2    FROM  RADIO  SHACK 
C«T  BOARDS   AT 

eyjioo 


r==i4B5    <*         _X_ 


/7? 


-tf ;; , 

I" 


Here  is  a  circuit  of  a  simple  2m  converter  that 
works  in  a  pocket  AM  radio.  Since  it  is  crystal 
controlled,  the  receiver  must  tune  to  a  frequency 
that  equals  the  desired  frequency  minus  3x48,5. 
Substitute  a  different  frequency  crystal  if  a  strong 
BC  station  happens  to  heterodyne  with  the  desired 
2m  signal  KSIZH 


6T  NO.  16 
1/4"  DIA,  1/2"  LG 


1/4"  i  TOOPPER  STRAP 
1/2"  FROM  CHASSIS 


144  to  432  MHz  varavtor  tripler  that  will  give  1  7W 
output  at  432  when  driven  by  a  25 W  2m  signal. 
From  the  Diode  Circuits  Handbook,  available  for 
$1  from  73 


V) 


SI 

FRONT 


Rl 
IOK 


R2 
6SK 


+  9  TO 

VDC 


100  A 

SPEAKER 


GROUND 


ALL  RESISTORS- l/ZW 


Electronic  door  buzzer,  This  circuit  features  a 
different  tone  for  each  doorr  The  tones  may  be 
varied  by  experimenting  with  different  resistors  at 

each  switch.  Courtesy  of  Motorola  Construction 
Projects  HMA  37. 


> 


2QA 


IN 
I0-I6V 


*8T 

EN277 


> 


Q2 
2N3635 


OUT 

65-75V 
0-I5A 


INI769 
8,2V 


» 


6V  supply  from  a  12V  source.  This  is  a  handy 
device  to  use  in  case  your  surplus  FM  rig  happens 
to  require  6V.  A  2N2147,  2N4314,  or  2N3616can 
be  used  in  place  of  the  2N3635  at  Q2.  Be  sure  to 
use  a  large  heat  sink  for  the  2N277  power 
transistor* 

K3GSY 


I0-20V 


TO  COLLECTOR- MODULATE    FINAL! 

^ i 

OMIT    RS 

APPLY  MODULATED  VOLTAGE  AT  B 

APPLY  9  TO  IOV  AT  A 


#C4  NOT  USED  IN   6M  VERSION 


COIL  DAI 

rA 

COIL 

80  M 

6M 

LI 

t%a-2  90RE 

tWfc&# 

L2 

SAME  AS  LI 

same  mS  li 

L3 

3  TO  4T  1*0,22  ON 

COLD  END  OF  L2 

SAME  AS   90  M 

Here  is  a  stable  VFO  that  can  be  assembled  in  a  short  time  on  a  piece  of  Vectorboard.  Coil  data  is 
supplied  for  an  80m  and  6m  version  but  other  bands  may  be  covered  with  a  bit  of  experimentation. 
Transistors  are  all  MPS706  but  higher  output  is  possible  by  replacing  Q3  with  a  2N2270  or  2N3053. 
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ECHNICAL 


The  Technical  Aid  Group  is  a  group 
or  hams  who  have  indicated  a  willing- 
ness to  share  their  knowledge  and 
skills  with  others.  They  have  volun- 
teered to  be  of  service  to  fellow  hams 
and  do  so  without  compensation.  If 
you  have  a  technical  question,  look 
over  the  list  to  see  who  has  competen- 
cy in  the  area  of  your  question.  For 
many  of  the  TAG  members,  descrip- 
tions of  all  areas  of  expertise  would  be 
lengthy,  so  an  abbreviated  description 
is  given.  When  stating  your  problem, 
give  as  much  information  as  possible 
and  clearly  state  the  difficulty.  En- 
close a  SASE  for  reply. 

For  those  hams  who  have  a  desire 
to  share,  the  TAG  is  the  thing  for  you. 
Send  a  brief  note  requesting  the  mem- 
bership form,  fill  it  in  and  send  it 
back.  It  asks  a  few  questions  about 
your  qualifications,  and  there  is  a 
check-list  to  indicate  your  fields  of 
competence.  These  cover  ail  modes 
currently  used  by  hams,  antenna  de- 
sign and  theory,  transmitter  and  re- 
ceiver design  for  HF,  VHF,  and  UHF, 
logic,  ICs,  general  help,  and  other 
areas.  As  more  members  are  added, 
their  names  and  addresses  will  be 
published. 

This  list  is  not  complete,  but  repre- 
sents those  former  TAG  members  who 
have  responded  to  a  recent  mailing 
and  have  expressed  a  desire  to  con- 
tinue in  the  program.  Comments  from 
them  indicate  that  they  have  enjoyed 
helping  and  all  have  been  contacted 
frequently  for  advice. 

Robert  Perlman  WB2VRW,  3 
Josten  Place,  Hudson  NY  12534.  Elec- 
trical engineering  student,  Will  help 
with  Novice  transmitters  and  receiv- 
ers, and  any  help  for  beginning  hams. 

Thomas  Laffin  W1FJE,  Box  133, 
Hillsboro  NH  03244,  Radio  communi- 
cations technician.  Special  aid  to  ex- 
CBera  and  those  who  need  terms  in 
easily  understood  terms;  aid  to  Nov- 
ices and  Techs  interested  in  MARS, 
RACES,  CD,  and  CAP;  how  to  build 
and  scrounge  parts;  assistance  on  ham 
history,  ATV,  microwave,  and  general 
help. 

Theodore  Cohen  W4UMF,  8603 
Conover  PL,  Alexandria  VA  22308. 
Geophysicist.    Specially    prepared    to 
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answer    questions   about    SSTV    and 
ATV. 

J.  Bradley  Ftippin  K6HPR<  116 
Montecito  Ave.,  Apt.  M.,  Monterey 
CA  93940.  Electronic  engineer.  Help 
with  RTTY,  data  processing  and  pro- 
gramming, general. 

Ira  Kavaler  WA2ZIR.  P.O.  Box  54, 
Flatbush  Sta.,  Brooklyn  NY  11226. 
Electrical  engineer.  Assistance  offered 
in  theoretical  aspects  of  electricity 
and  electronics  from  dc  to  UHF, 
design  of  equipment,  computer  pro- 
gramming, and  signal  circuit  (failsafe) 
design. 

Jon  Teich  WB2JAE,  22  Olden  Rd., 
Edison  NJ  08817.  High  school  stu- 
dent. Novice  and  others,  transmitter 
and  receiver  problems,  logic,  and  gen- 
eral. 

David  Felt  WB6ALF,  P.O.  Box  261, 
Sien-a  Madre  CA  91024.  Electronics 
engineer.  Qualified  help  in  logic,  digi- 
tal and  analog  design,  solid  state,  AM 
and  TV. 

Robert  Groh  WA2CKY*  65  Rox- 
borough  Rd.,  Rochester  NY  14619. 
Communications  engineer.  Bob  can 
lend  a  hand  in  HF  and  VHF  transmit- 
ter and  receiver  design  as  well  as 
solid-state  logic  and  digital  techniques* 

Carl  Miller  WA  6ZHTf  334  Paragon 
Ave.,  Stockton  CA  95207,  Computer 
technician,  CarFs  specialty  area  is 
solid-state  QRP. 

George  Daughters  WB6AIG,  1560 
Klamath  Dr.,  Sunnyvale  CA  94087. 
Research  associate.  HF  transmitter 
and  receiver,  SSB,  and  solid  state,  are 
George's  fields, 

D.  Hausman  VE3BUE.  267  North- 
crest  PI  ,  Waterloo,  Ontario,  Canada. 
Student.  Novice  transmitter  and  re- 
ceiver problems  as  well  as  logic,  digital 
techniques  and  ICs. 

Hugh  Wells  W6WTU,  1411  18th  St., 
Manhattan  Beach  CA  90226,  Elec- 
tronics instructor.  Hugh  can  help  with 
AM,  Novice  problems,  VHF-UHF  re- 
ceivers and  converters,  solid  state,  test 
equipment,  FM  and  repeaters,  and 
general  help, 

Charles  Hill  WA  7LQO.  4005  Camp- 
bell St.,  Baker  OR  97814.  Student, 
TV,  Novice  transmitter  problems,  and 
logic. 

John  Perhay  WA&DGW,   Route  4, 


Owatonna  MN  55060.  EE  technician. 
John  will  help  with  RTTY,  AM,  SSB, 
Novice  gear,  HF  transmitters  and  re- 
ceivers, solid  state,  ICs,  and  test  equip- 
ment. 

Jim  Jindrick  WA9QYC,  801 
Florence  Ave..  Racine  WI  53402.  Con* 
suiting  engineer.  General  help  as  well 
as  HFt  VHF,  and  UHF  antennas, 
transmitters,  and  receivers, 

William  Welsh  W6DDB,  2814  Em- 
pire  Ave.,  Burbank  CA  91504.  Elec- 
tronic engineer.  Beginner's  problems, 
code  instruction,  theory  and  regula- 
tions. 

Ken  Kntcht  K8VNT,  Box  39tClin- 
tondale  NY  12515.  Television  en- 
gineer. TV,  logic,  and  digital  tech- 
niques, 

Tom  O'Hara  W60RG.  10253  E. 
Nadine  St.(  Temple  City  CA  91780. 
Communications  engineer.  RTTY, 
TV,  AM,  SSB,  VHF  antennas,  trans- 
mitters and  receivers  for  HF  through 
UHF,  solid  state,  and  general  help. 

Bruce  Creighton  WASJVL  2517 
Metairie  Ct,,  Metairie  LA  70002.  Elec- 
trical engineer.  Antennas,  Novice 
problems,  solid  state,  logic,  digital 
techniques,  test  equipment,  and  gen- 
eral help. 

Tom  Borok  WB2PFY  215-33  23 
Rd.,  Bayside  NY  11360.  Student. 
Tom  is  especially  qualified  to  help 
Novices  with  their  problems  with 
transmitters  and  receivers,  HF  and 
VHF  antennas,  HF  receivers,  test 
equipment,  and  surplus,  Morse  code 
instruction, 

Roger  Taylor  K9ALD,  2811 
William  St.,  Champaign  IL  61820. 
Engineer.  Roger  is  adept  with  AM, 
SSB,  antennas,  solid  state,  logic  and 
digital  techniques,  ICs,  test  equip- 
ment, and  other  general  help. 

Orris  Grefsheim  WA6UYD,  1427 
W.  Park  St.,  Lodi  CA  95240.  TV 
technician.  Orris  is  capable  of  assisting 
in  all  fields  of  amateur  work,  DC 
through  UHF,  logic  as  well  as  Novice 
help. 

John  Allen  KIFWF.  I  12  Edgemoor 
Lane,  Ithaca  NY  14850.  Technical 
director.  John's  areas  of  assistance  are 
VHF  and  UHF  antennas,  receivers, 
and  transmitters,  solid  state  and  digi- 
tal techniques,  ICs,  and  SSB, 
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OPEN  FRAMEPLATE  TRANSFORMERS 

INPUT     !05,    110,   1  15,   120,   125  VOLTS  -  6Qcy*. 

SECONDARY     32O0  VCT  *  1  imp. 

SIZE     9V  *   1Q%"  ■   !Ott"  NEW 

SHIP    WT     10O#  PRICE       $39*35 


TOROID  TRANSFORMERS 

MOST  VERSATILE  WE  EVER  HAD 

3%"  Rp-3"  H 
WT.  3# 

4  14  V  INPUT  WINDINGS 

45V  FEED  BACK  WINDINGS 

2  333V  -  t/2  imp.  WINDINGS 

2  167V  -  1/2  amp.  WINDINGS 
WILL  SUPPLY  1000V  ®  1/2  amp. 
CAN  USE  ANY  COMBINATIONS  OF  ABOVE. 
SHIP    WT.  5#  PRICE:  $5  95  or  2/10  00 


ADJUSTABLE  PRINTED  CARD  SOX 

For  Rack  Mount 
5"    to    IV*  *  —  16    slides  and  sockets  —  includes 
30  double  contact  position  edge  connector  type 

PRICE  $9.95 


MODULE  TYPE  POWER  SUPPLY 
TRANSISTOR,  REGULATED. 

115V -60    cycle    in    +12    -12    -6V   @  3   amp 
output.    Front    Panel    adj    +    or    —10%-    On-off 
switch.    Fuses.    Barrier  strip   output,  6"   x  5"  x 
7".  Excellent,  Cond, 
Ship.Wt.  lOff  PRICE  $14,95 

R     11A     LOW    FREQ.    RECEIVER     190    550    KC 

modern  Q  5*#f . 

SHIP,  WT.  8#  PRICE:  $4  95  or  2/S8.00 

*R  48  REC.  fraq-  230-250  mc. 

SHIP.  WT.  45#  PRfCE:  $24.95 

#T2B2  D/Gft  tr*n*.  fraq.  225-400  mc. 

SHIP.  WT,  1S0#  PRICE:  $39  90 

7,5  AMP  VARIAC 
Panel     mount    3/8"    shaft    115V  -60    cycle - 

0-140V  out. 

PRICE:  $6.95 
Above  Variac  with  9  RPM  motor  drive  &  limit 
switches 

PRICE:  $7.95 

B  7971  LARGE  ALPHA 
NUMERIC  READOUT 
With  sockets  &  driver  board.  Can  be  hardwired 
to    form     unusual     house    address    numbers.    2 
tubes,  2  sockets,  mounted  on  one  drrver  board. 
Save  $3.00 

PRICE:  2/$5.00 

B-5031  SMALL  NUMERIC  READOUTS 
Nixies  with  sockets 

PRICE  6745.00 

CAPACITORS 

25,000       MFD,       25V    -20,000       MFD 
30V  -  40,000  MFD  10V 

PRICE  3/S1.00 
or  10/$3,00 

METERS 

0-500V      DC,     0-1.5     mA     DC,     0-10V     DC, 
0-300  mA  DC 
PRICE  $2.50  or3/$6.00 

ALL  PRICES  ARE  F.O.B.  OUR  WAREHOUSE, 
PHILADELPHIA,  PA.  ALL  MERCHANDISE  DES 
CRIBED  ACCURATELY  TO  THE  BEST  OF  OUR 
KNOWLEDGE.  YOUR  PURCHASE  MONEY  RE- 
FUNDED IF  NOT  SATISFIED,  TERMS  ARE 
CASH.  MIN.  ORDER  $5.00,  ALL  MERCHAN- 
DISE SUBJECT  TO  PRIOR  SALE. 
RFE  -  REMOVED  FROM  EQUIPMENT. 


WINTRONIX  MODEL  850  INDUCED  WAVE  FORM 
ANALYZER.  Thu  unit,  *n  conjunction  with  vour 
present  oscillOKooe.  permits  you  to  view  wave  formi 
in  the  range  from  audio  thru  MHz  without  any  direct 
connection.  The  probe  is  simply  placed  over  the  tube 
in  question  and  the  wave  form  is  displayed  on  the 
oscilloscope,  If  may  also  bo  utad  as  a  high  gain 
amplifier  to  increase  'scope  sensitivity.  Excellent  tor 
T<v\f  radio,  amplifier,  and  transmitter  repair  and 
maintenance.  Brand-  new  with  probe. 
SHIP,  WT.  13#  PRICE:  $19.95  ea. 

ROTRON  FANS 

SAUCER  FANS 

280  CFM  T  'DIA    x  2,/a"  DEEP  1  15 V- 50-60  cy. 

PRiCE:$4,05EA. 


FEATHER  FANS 
270  CFM  7"  DIA    2-7/16"  DEEP 


PRICE:     $    4,95 


MINOR  REPAIRS  NEEDED 

T.S.323/UR 

ALL  HAMJE  CAL  BOOKS  BARGAIN  NOT  JUNK 

PRICE:  $24.95 


DIODES 

1  amp.  BULLET  TYPE  w/  SILVER  LEADS  600  P. IV, 

PRICE:   10/$1.00or  110/$  10,00 

^^^—  — ^^  -^^^^^^— ^^^^^^^^^ 

SPECIAL 
MODULE  TYPE  P/S 
Aluminum   Bench   Cabinet  —  adjustable  Printed 
Card  Box 

PRICE  $24.95 

7.5  AMP  VARIAC 
Panel    mount    3/8"    shaft    115V  — 60   cycle  - 
0-1 40V  out, 

PRICE:  $6.95 
Above  Variac  with  9  RPM  motor  drive  &  limit 
switches 

PRICE:  $7,95 


IC  BOARDS 

962  936 

946  933 

948  951 

EACH  BOARD  HAS  3  OF  ONE  TYPE  OF  ABOVE 

PRICE:  $2  00  ea.  or  3/$5.00 

IC  BOARDS 

15  IC  ON  BOARD  TYPE  900  -  914  &  923 

.—r PRICE:  S2.Q0ea    or  3/Sfi.00 

14  PIN  DUAL  INLINE" 

IC  SOCKETS        GOLD  PLATED  CONTACTS. 


PRICE    5«ea  or  5/S2.0O 


CORE  STACKS 

-  4  wire  per  core  —  6"  x  6"  —  18  and 

per  stack 

PRICE  $49.95 


64  x  64 
24  planes 


MODERN  ALUMINUM  BENCH  RACK  CABINET 

IT/:"   H    x    18"    D  x   19"  W.  8"  panel  openings 
w/rubber  feet  and  disappearing  handle. 

Lt  Blue  PRICE  $7.95 


3  DIGIT  ASSEMBLY 

ALPHA  NUMERICAL  TYPE  READOUTS 

334"  x  5"  each  -  contains  210  neon  lamps,  210 

hi    voltage    N.P.N.     Drivers,     21     ten    bit    shift 

registers.  Serial  to  parallel. 

PRICE  $9.95 


METERS    PANEL    TYPE    WESTON    MODEL    1238 
0—500  microamps   full    «:ale  calibrated    ,005    to  500 

roentgen*' hours,    270    degree    scale,    approx.    3"    die. 
excellent  for  wavemeter  etc.  New  and  in  original  boxes. 

PRICE  :  $1  95  ea.  or  3/$5.00 


1206  South  Napa  Street 
215-468-7891 


SRKTIONICS 


Philadelphia   PA  19146 
215-468-4646 


^B 
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WORK  FM  REPEATERS? 

If  vt».  yuu  piob^itjly  already  know  Thai  having  rone  burs!  cjpubilitv  on  your  fig  -s 
pretly  important  these  days.  Ir  you've  had  a  problem  Ending  a  quality,  reliable 
tone  fount  generator  (he  answer  lithe  UNIDYNE  TBG  102. 

*  SQLIO  STATE,  TOP  GRADE  COMPONENTS;  EPOXY  GLASS  PCB. 

*  REQUIRES  NO  BATTERY;  INTERNAL  REGULATE  D  P/S  FOR  10-3DV 

*  FREO.  RANGE  146H-Z45B  HZ.  SPECIFY  TTrVO  FACTORY  PRESET  FfiE- 
QUENCIESWHEN  ORDERING. 

*  BURST  LENGTH  100  MS.  -  S  SEC.  OR  CONT.  TONE.  FACTORY  SET  1/2  SEC. 

*  HIGH  AND  LOW  IMPEDANCE  OUTPUTS;  USE  WITH  ANY  MIC. 

*  SIZE  3  1/fl  n  1  3/4  x  1/2  INCHES.  INCLUDES  MOUNTING  HARDWARE. 

*  EXTERNALLY  PRO  GRAMMA  61 E   FOR  ANY  NUMBER  OF  FREQUENCY, 
AMPLITUDE  ANO  LENGTH  PRESET  COMBINATIONS. 

*  COMPLETE  INSTRUCTION  MANUAL. 

*  FACTORY  WIRED  AND  TESTED  $19.95,  KIT  S14.95  POST  PAID. 


UNIDYNE  TBG  102 


ALSO  AVAILABLE . 


COMPATIBLE  DECODER  unit  contains  notch  filter  to  prevent  annoying 
tone  burst  input  from  being  retransmitted,  Fully  adjustable  range  and 
window  for  burst  frequency,  length  and  amplitude  Carrier-logic  lo  |>Ftiuent 
repeater  drop-OUt  during  input  sign^  fades : 

REPEATER  CONTROL  unit  complies  with  LATEST  FCC  flEPEATE R 
RULES  including  adjustable  timers  for  3  minute  protection  and  5  second 
carrier  delay  dropout.  Include* CDS. 

CARRIER  OPERATED  SENSOR  \u\  use  with  or  without  reliy. 

WRITE  FOR  COMPLETE  SPEC! FfCA  TIONS 


UNIDYNE,  INC 


3224  Peachtree  RoadN.E. 
Atlanta,  Georgia  30305 

*  Phone:  404  458-0700 


^  -jSF*  \4&-*&m*^?r*&>A&''  ■ •&'  \&V&T*J&Y  &*J@*  -  ^f--r^^^-,  -^&VL&U&-*&>*4fr-*  \ 


TEST  EQUIPMENT 


Fluke  803  Differential  AC-DC  Voltmeter.  $150,00 
H-P  3526-A  Tape  Transport,  for  W  or  1"  tape? 
15/16,  1  7/8,  7Wtm  15,  60,  120  inches  per  second. 

Less  heads.    .......  * .  $400.00 

H-P  561  -B  Digital  Printer $85.00 

DATATOTAL  1141-8  8-digit  printer.  ,  ,  .  $25.00 
Keithley  150A  Microvolt-ammeter.  *  >  ,  ,  $100.00 
APR-4  receiver  with  CV-253  Tuner,  38^1000 

MHz*  115  v.  60  Hz,     . .  , $175.00 

B    &    K   1076   Television   Analyst  (Flying  spot 

scanner)    * $195.00 

Brush  BL-202  2-channel  chart  recorder  $40.00 

Type  C  dual-trace  plug-in  for  Tektronix  (made 

by  Hick  ok) *•  , $100.00 

Type  K  plug-in  (Hickok) ,. ,  .  -  $40.00 

Tektronix  type  L  wide-band  plug-in.  .  .  «  •  $60.00 
Tektronix  type  B  wide-band  plug-in-     ...  *  $50.00 

Sntd  *J5if  fttr  wir  I  ft  fmgt*  ratntrtg  ttf  mirfAii*  rquijimrnt  $.'  part*. 

JEFF-TRONICS 

4252  Pearl  Rd,f  Cleveland,  OH  44109 

WORLD  OS  L  BUREAU 

5200  Panama  Ave.,  Richmond  CA  USA  94804 

THE  ONLY  QSL  BUREAU  to  handle  all  of 
your  QSLs  to  anywhere;  next  door,  the  next 
state,  the  next  county,  the  whole  world.  Just 
bundle  them  up  (please  arrange  alphabetically} 
and  send  them  to  us  with  payment  of  54  each. 

CORNEL 


^y  Send  For  4fo 

CORNELL'S         g 
New  Color         q 
Catalog 

48  Pgs.  New  Items       IN    LOTS   OF   100       IN  24  HOURS! 

4215  S  University  Ave.  San  Diego,  Calif.  92105 


tube 


tnhfl  ORDER  FREE 

IF  NOT  SHIPPED 

IN  LOTS  OF  100      "*  2«  H0URS! 


know  this  sign 


To  most  people  this  is  a  symbol  from 
Greek  mythology.  But  to  hundreds  of 
thousands  of  active  amateurs,  Pegasus  is 
the  symbol  of  the  Radio  Amateur  CALL- 
BOOK  the  single  most  useful  operating 
reference  for  active  amateur  stations. 
The  U.S.  Edition  lists  over  285,000  Calls, 
Names  and  Addresses  in  the  50  States 
and  U.S.  possessions  while  nearly  200,000 
amateur  stations  in  the  rest  of  the  World 
are  listed  in  the  DX  edition. 

Both  editions  contain  much  other  invalu- 
able data  such  as  World  Maps,  Great 
Circle  Maps,  QSL  Managers  around  the 
World,  ARRL  Countries  list  and  Amateur 
Prefixes  around  the  World,  Time  informa- 
tion, Postal  Information  and  much,  much 
more.  You  can't  contest  efficiently,  you 
can't  DX  efficiently,  you  can't  even  oper- 
ate efficiently  without  an  up  to  date 
CALLBOOK. 

To  make  the  CALLBOOK  even  more  val- 
uable, three  supplements  are  issued  each 
year  which  bring  your  copy  completely  up 
to  date  every  three  months.  These  are 
available  at  a  modest  extra  cost.  Full  de- 
tails in  every  CALLBOOK. 

Get  your  copies  of  the  big  new  1973 
CALLBOOKS  today- 


US  CALLBOOK 

(less  service  editions) 
Just  $8.95 

US  CALLBOOK 

(with  service  editions) 

$14.95 

Mail    orders    add    50tf 
and   handling. 


DX  CALLBOOK 

(less  service  editions) 

Just  $6.95 
DX  CALLBOOK 

(with  service  editions) 

$11.45 

per    CALLBOOK    postage 


nana  ling* 
See  your  favorite  dealer  or  send  today  to: 


cnR    RAO  10  AMATEUR 

^JJee      ^    ca 


fiR< 


lib 


DO 


k 


INC. 


DeDt  B    925  Sherwood  Drive 
Lake  Bluff,  III.  6004* 
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LETTERS 


Letters  continued  from  page  1 56 


I  have  recently  acquired  an 
RT-176/PRCM0  RCVR/XTMR  and  I 
would  like  to  know  if  you  could  tell 
me  how  to  obtain  a  schematic  diagram 
for  the  power  and  audio  connections 
of  this  unit. 

David  W.  MackeiJ 

75  West  Main  SL 

Hopkinton  MA  01748 

One  easy  way  is  to  write  to  the 
LETTERS  column  and  hope  thai 
someone  with  the  information  wilt 
read  your  letter! 


Just  a  couple  of  comments  on  your 
Editorial  Page  in  the  December  issue. 
Namely  —  "FM  —  Friendliness 
Machine!'  You  put  it  very  well  but  I'm 
afraid  that  many  FM'ers  in  the  D.C. 
area  will  fail  to  get  the  point  as  they 
are  of  the  opinion  that  the  Repeater 
Trustee  makes  the  rules,  not  the  FCC, 

We  of  the  Capital  Area  Repeater 
System  (CARS)  welcome  all  amateurs 
and  feel  privileged  when  a  newcomer 
cares  to  use  our  facilities.  We  go  out 
of  our  way  to  talk  with  out-of-t own- 
ers and  to  some,  are  known  as 
WB4QFP,  the  Quite  Friendly  People. 
However,  to  one  of  the  smaller  Re- 
peaters in  the  area  (and  I  don't  mean 
just  \n  number)  we  are  known  as  the 
Garbage  Grinder. 

It  goes  without  saying  that  this 
smaller  repeater  will  remain  small  un- 
til they  realize  that  they  are  taking  up 
the  space,  not  the  users. 

Let  your  readers  know  that  31—91 
and,  soon  to  be,  22— 82r  are  available 
any  time  they  are  in  the  Washington, 
D.C,  area,  and  we  can  hardly  wait  to 
talk  with  them. 

Don't  forget  our  convention  next 

September, 

Don  WB4QAX 


I  just  finished  the  December  issue, 
and  I  thought  it  was  pretty  good.  To 
keep  from  getting  barraged  with  any 
more  of  your  "You'd  better  renew" 
cards  I've  sent  along  $6  for  another 
year  of  73,  and  my  free  book,  of 
course!  (Last  year  I  purposely  held 
out  until  the  last  minute  before  I 
renewed  just  so  I  could  read  all  the 
different  renewal  cards  that  73  sends. 
I  must  admit  they  are  much  better 
than  the  stuffy  cards  sent  by  QST.) 

Anyway,  I  just  wanted  to  say  a  few 
things  about  73.  First,  I  was  wonder- 
ing what  happened  to  the  newspages. 
Your  columns  do  cover  most  of 
what's  happening,  but  I  still  liked  the 
newspages  along  with  the  columns. 
Also,  I  wish  you  would  lengthen  your 
editorials  and  talk  about  ARRL  more 
than  you  do,  so  I  know  what's  really 
going  on. 


What's  wrong  with  a  regular  DX 
column?  Lots  of  hams  like  to  know 
what's  going  on  DX-wise,  but  don't 
want  to  spend  $12.00  more  a  year  for 
just  DX  news. 

Bob  Davidson  WB8IPB 

That's  what  we  asked  ourselves ,  . , 
"What's   wrong   with   a   Regular  DX 
column?"  So  now  73  has  one. 

Re:    May    1971    "Transistorized    LM 

Freq  Meter"  73  Magazine,  page  60 

\  have  answered  sufficient  questions 
about  the  conversion  to  warrant  a 
note  in  73  Magazine. 
TRANSISTOR  SUBSTITUTES  - 
Thanks  to  Bob  Bloom  W6YUY,  the 
following  can  be  made:  MPF  -  3004 
VFO.  MFE  -  2095  MIXER.  MPF  -  107 
(2N5486)  or  2N4416  XTAL  OSC, 
MFE  -  1095  AUDIO.  They  are  made 
by  Motorola. 

SCHEMATIC  HAS  TWO  R  106's  - 
My  error.  The  cathode  resistor  in  VFO 
is  R-105.  Text  did  not  say  shunt 
R-106  with  a  6K  resistor.  Schematic 
does  show  it. 

Some  FETS  IN  XTAL  OSC  circuit 
draw  more  current  from  battery  than 
the  MPF- 107,  This  added  dram  from 
the  battery  can  produce  small  fre- 
quency shift  in  VFO  when  Xtal  is 
turned  off— on.  I  recommend  separate 
9  volt  battery  for  the  VFO.  This  can 
connect  to  power  socket  pin  16  pro- 
vided the  filament  pins  of  the  6A7 
socket  are  jumpered  1  to  7,  Then  9 
volts  will  appear  on  pin  6  of  the  VFO 
tube  socket.  The  bottom  of  R-104  can 
be  disconnected  and  shifted  over  to 
his  new  source  of  isolated  voltage, 
LM  ACCURACY  -  doesn't  improve 
with  the  conversion.  It  is  still  the 
original  0.02%  as  specified  in  the 
manual.  The  drift,  resetability  and 
stability  is  at  least  as  good  as  the  tube 
version, 

BC-221  —  I  have  not  converted  a 
BC-221  mainly  because  I  don't  own 
one. 

Charles  Landahl  W5SOT 
Los  Alamos  NM 


Just  a  quick  note  to  let  you  know 
moounbounce  gear  is  progressing 
nicely  here  at  W9CGJ.  Tower  house  is 
done,  16-11  EL  CushCrafts  are  to- 
gether, have  Drake  receiver-converter 
lined  up  in  case  8C348  mod  not  done, 
SSB-CW-AJVi-FM  transmitter  runs, 
transverter  in  building  stages,  linear 
parts  acquired,  some  chassis  work 
done,  digital  beam  steering  done  — 
checked  out  —  being  modified  in  some 
areas,  rack  being  wired,  putting  insula- 
tion and  electric  hear  in  top  floor 
now. 

Nice  opening  here  to  Manitoba  last 
weekend.  Worked  Len  VE4QL  and 
Andy  VE4MA  both  5-9+  both  ways 
from  23;  10  when  1  turned  on  rig  to 
23:45  GMT  Sunday,  Made  it  all  Pro- 
vinces for  me  at  last,  including  a  real 
nice  CQZ  (VE2)  exposition  year  card 
for  AM  contact  of  a  few  years  back 
from  up  on  Hudson  Bay, 

Wayne,  could  you  put  this  in  your 
letters   column    for    me?    Desperately 


need  info,  schematic,  and  manual  for 
Central  Electronics  10B,  This  is  rig  for 
moonbounce  with  transverter  and 
linear  added.  Seems  to  run  fine  but  no 
manual.  Will  purchase  manual  reason- 
able fee,  or  offer  small  deposit  and 
mail  both  ways  (please  send  card  or 
letter  first)  for  manual  I  can  xerox 
and  return  to  owner.  Wouid  be  great 
help  to  us  and  "Echo"  amateur  radio 
group  would  certainly  be  grateful. 
Know  it  was  built  in  Chicago  territory 
in  50's  or  GO's,  5^1 0W  out  80-1 0M, 
plug  in  coils,  VOX,  xtal  control,  and 
this  one  has  homebrew  VFO  that 
seems  to  work.  Need  manual  &  info  to 
add  metering,  tuneup,  etc.  Many 
thanks. 

Great  article  by  K20AW  on  Freq. 
Counter  in  May,  July  and  Sept.  issue. 
Like  3-part  articles,  but  would  like  to 
see  3  months  in  a  row.  Thought  the 
last  one  with  board  would  never 
arrive-  Caught  alt  omissions  before 
following  issue. 

Dave  Brown  W9CG1 
Noblesvilie  IN 

We,  too,  want  the  mufti-part  ar- 
ticles run  in  sequence  —  but  now  and 
then  the  drafting  screws  things  up  and 
there  we  are. 


KILLTHE  NOISE? 

Antenna  rotator  control  boxes  are 
generally  quite  noisy;  click-cfick-cfick, 
as  they  turn.  Carefully  place  thin  art 
foam  sponge  rubber  inside  the  case  as 
an  acoustic  absorber.  Make  sure  it 
clears  the  moving  parts.  The  loud 
click-click  will  now  be  reduced  to  a 
mere  peck-peck. 

Richard  Mollentine  WA0KKC 

Overland  Park  KS 

A  simpte  three  letter  word  sums  up 
the  November  issue, 

WOW  i 
Richard  J.  Molby  GS9E 

APO  NYC 


As  a  direct  subscriber  to  73  maga- 
zine I  read  about  what  is  happening 
on  your  side  of  the  pond  with  inter- 
est. I  was  partiuclarly  interested  to 
note  that  dissatisfied  personnel  have 
the  same  manners  and  integrity  over 
there  as  they  do  in  the  U.K.  (see  last 
paragraph  of  your  editorial,  Septem- 
ber issue). 

As  the  works  manager  of  an  electro- 
nics company,  I  had  the  task  of  firing 
an  errant  member  of  the  shop  floor 
staff,  but  made  the  mistake  of  allow- 
ing  him  to  work  out  his  notice.  During 
that  time  he  sabotaged  a  number  of 
small  pulse  transformers,  by  wiring 
fuse  wire,  5  amp  rating,  across  the 
primary  windings.  These  windings 
were  connected  into  the  collector 
circuits  of  low  current  transistors. 
You  can  imagine  the  results  when  the 
supply  was  connected.  A  wonderful 
mentality! 

Brian  DaviesG30UY 

Continued  on  page  J 49... 
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Caveat  Emptor? 


Price  -  52  per  25  words  Tor  non^ornmi-nkii 
ads,  $10  per  25  words  for  business  ventures,  No 
display  acts  or  agency  discount.  Include  your 
check  with  order 

Deadline-  for  ads  *s  the  fit  of  the  month  two 
monthi    pr*or    to    publication     For    example 
January   1  si  is  the  deadline  for  the  March  issue 
which  will  be  mailed  on  |h«  iQtfr  a!  Febnjary. 

Type   copy    Phrase  and  punctuate  exactly   as 
you  wish  it  to  appear.  No  all  capital  ads 

We  will  be  the  judge  of  suitability  of  ads.  Our 
responsibility   lor  errors  extends  only  to  print 
mg  a  correct  ad  in  a  later  rssuft. 

For  Si  extra  we  can  maintain  a  reply  box  for 
you. 

We  cannot  check  into  each  advertiser,  so  Caveat 
Emptor 

WEST  ALUS  RAG  MIDWINTER 
SWAPFEST  February  3,  1973  at  Hart 
Park,  7300  Chestnut  Street, 
Wauwatosa,  Wisconsin  (MHw.  suburb). 
Take  70th  Street  exit  on  I -94  North 
1,2  miles  to  Chestnut.  Doors  open  at 
8  am.  Talk  in  on  3985  and  14.964. 
Food  and  liquid  refreshment  available 
at  reasonable  prices.  One  dollar  in 
advance  or  one  dollar  fifty  at  the 
door.  For  details  write  WA9KRF, 
4582  South  Ahmedi  Avenue, 
Milwaukee,  Wisconsin  53207. 

SIGNAL  ONE  CX7  A  w/spkr  and  CW 
filters,  amazing  deal  at  $1500.  Halli 
crafters  FPM  300  SSB  xcvr  S480. 
Heath  IB-101  frequency  counter  with 
Vanguard  scaler  $250.  Heath  SB200 
linear  2  KW  PEP  $330.  Box  230,  73 
Magazine. 

22nd  ANNUAL  DAYTON  Hamven- 
tion  will  be  held  on  April  28,  1973  at 

Wampler's  Dayton  Hara  Arena.  Tech- 
nical sessions,  exhibits,  hidden  trans- 
mitter hunt,  flea  market,  and  special 
program  for  the  XYL  For  info  write 
Dayton  Hamvention,  Dept.  M,  Box 
44,  Dayton,  Ohio  45401. 

YOUR  CALL  LETTERS,  Two  sets, 
for  windshield  and  rear  glass.  Smart 
white  letters  with  red  outline.  Easily 
installed  pressure  sensitive  decals. 
51.00,  postage  paid,  anywhere.  Satifr 
faction  guaranteed.  Lake  Jordon 
Artists,    Slapout    AL    36092. 

WANTED,  OLD  RADIO  TRAN- 
SCRIPTION DISCS.  Any  size  or 
speed.  Send  list  and  details  to  Larry 
Kiner,  W7FIZ,  7544  132nd  Ave.  N.E., 
Kirkland,  Wash,  90833, 

INCOME  TAX  $$$  NEEDED, 
Regency  HR-6  $190,  HR2MS  8  ch. 
scanner  15W  $255-  TME-H-LMU    16 

ch.  scanning  rcvr  6/2/%m  S255.  Digi- 
tal logic  lock  S75.  Tempo  CL220  12 
ch*  $265.  Everything  brand  new.  Box 
21 0,  73  Magazine. 


APR  I  RECEIVER,  39  95  MHz  tuner, 
AM-FM,  excellent  condition.  Swap  for 
1920's  battery  radios,  early  ham  gear, 
Audions,  magazines.  Alan  Douglas, 
Box  225,  Pocasset,  Mass,,  02559, 

HELP  SAVE  220,  and  me  clean  my 
apartment,  220  FM  5  watt  xmtr 
W/AC  supply  xtal  on  224  MHz 
TV-10A  w/6939  final  $30;  2M  FM 
talki  W/tuneable  rec.  250MW  on 
146.34  $75;  220  superhet  rec  on  224 
MHz  S20;  500w  Pwr  Amp  P.P.  4-125's 
2  meters  FM  W/AC  supply  $85.  Plus 
odds  and  ends.  S.A.S.E.  for  list.  Want 
URC-4&11  or  other  trades.  G.W.B. 
555  Patten  Ave.,  Apt.  38B,  Long 
Branch,  N.J.  07740,  tel. 
201-222-4508. 

NEED     A/t:     ADAPTOR     for     old 

STROBONAR  V  (Gold  Model)  Elec- 
tronic Flash  —  Used  in  place  of  510v 
battery.  Please  write  WB6AWD/TG9 
Les  Anderson,  ROCAP/Guatemala 
APO  New  York  09891. 

TECH  MAM  ALS  -  $65.0  each: 
R  -388/U  R  R,  R-389/UR  R, 
R-390/U  R  R  ,  R-274/F  RR, 
CV-591A/URR,  TS34A/AP,  ALR-5, 
SP-6Q0JX,  R-220/URR,SP-60QJX-17, 
RCK,  TT-63A/FGC,  LM-21,  OS-8E/U. 
W3IHD,  4905  Roanne  Drive, 
Washington,  DC  20021, 

FOR  SALE  KWM-2with  both  sup- 
plies 3QL-1  mint  condition.  1200. 
shipped.  First  check  gets  them*  Box 
69,  73  Pine,  Peterborough  NH, 

HITACHI  DOLBY  CASSETTE  deck. 
Freq.  response  20-17,000  Hz.,  Auto 
Stop,  Walnut  Cabinet,  etc.  ONLY 
$175.  Mountain  West  Electronics, 
23247  Military  Rd.,  Kent,  Washington 
98031. 

1973  HAMBURG  INTERNATIONAL 
HAMFEST  near  Buffalo  and  Niagara 
Falls     on     September     15.     Details: 

Valerie  Orgera  K2KQC,  187  Main  St, 
Hamburg,  N.Y.  14075. 

73  MAG.  January  1961  issue.  2  copies 
complete.  One  has  loose  cover. 
WB6LLT  Jim  Mills,  162  S.  La  Luna 
Ojai,  CA.  93023  (805)  646*6387, 

If  you  are  going  to  buy  a  new  rig,  why 
not  at  JOHNSON  ELECTRONIC 
SALES?  Weft-stocked  and  ready  to 
quote  on  your  needs.  Featuring  Clegg, 
Regency,  Gladding,  SBE,  Standard, 
Genave  plus  CushCraft  and  New- 
tronics  antennas.  Fast,  personalized 
service.  Phone  or  write  today.  P.O. 
Box  332,  Griffin,  Georgia  30223 
(404)  228-3831. 

HEATH  SB-300,  SB  401,  SB  200, 
SB-620,  SB-630,  3B-6Q0.  Below  kit 
price.  Mint  condition.  All  manuals  and 
connecting  cables.  Five  band  antenna 
with  50'  aluminum  self  supporting 
tower.  Will  ship.  Prices  and  picture 
from  John  G.  Mathias,  721  South 
Meadow  Road,  Evansville,  Indiana 
4771 5.  Area  code  81 2-477-2516. 


2  METER  FM-SRC  handie  talkie 
transceiver  brand  new,  complete  with 
carrying  case  and  American  instruc 
tion  booklet  SI 90.00.  Joe  Gibson  181 
So,  Orchard  St,,  WalUngford,  Conn, 
06492. 

WANTED.  Radios,  Tubes,  Phones, 
Speakers,  Radio  Literature  from  the 
early  20's.  Must  be  reasonable.  My 
Hobby,  Thank  You.  Bob  Hollts,  Box 
1616/Estes  Park,  Colorado  8051 7, 

TECHNICAL     MATERIEL     COR. 

PORATION  goodies,  TRC-500  An  ten* 
na  Coupler  $27.50,  FFR  Receiver 
(with  all  heads)  SI  00.00,  AKT-7 
100W  220  MHz  Amplifier  S30.00, 
TS-497B  S150.00P  TS-382D  S5Q.00, 
much  more,  SASE  for  5  page  list 
Wanted:  E  and  E  Radio  Handbooks 
14th  Edition  and  earlier,  2M  walkie, 
GPR-90/GSB-1  Receiver,  Richard 
Solomon,  5  Cherry  St,  Lexington, 
Massachusetts  02173. 

I  HF  FET  PREAMPLIFIER. 
440—470  MHz,  Mobile  or  fixed.  At 
least  6db  gain  (lOdb  typical).  Power 
source  +10V  to  +15V,  10ma  drain  or 
less.  RCA  phono  type  jacks,  VA  x  Vh 
x  VA  inches,  fully  shielded.  Price 
includes  taxes.  $18.00  Prepaid  USA. 
Electronics  Enterprises,  6606  Fifth 
Street,  Rio  Linda,  CA  95673.  (916) 
991-2010. 

HOOSIER    ELECTRONICS  -    Your 

ham  headquarters  in  the  heart  of  the 
Midwest  where  only  the  finest  ama- 
teur equipment  is  sold.  Individual 
personal  service  by  experienced  and 
active  hams,  Factory-authorized  deal- 
ers for  Drake,  Regency,  Standard, 
Ten-Tec,  Hy-Gain,  CushCraft,  Mosley, 
Ham-M,  plus  many  more.  Orders  for 
in-stock  merchandise  shipped  the 
same  day.  Write  today  for  our  low 
quote  and  try  our  personal,  friendly 
Hoosier  service.  Hoosier  Electronics, 
R.R.  25,  Box  403,  Terre  Haute, 
Indiana  47802. 

SUPER  RIGS...  SUPER  COUNTER 
...SUPER  GAIN  ANTENNAS... 
see  our  ad  on  page  132,  January 
73  .  . .  for  the  best  deal  going  on  the 
finest  quality  2  meter  FM  gear  around 
today  . . .  INOUE  .  .  .  MIIDA  . .  .  An- 
tenna  Engineering.  Write  for  our  pack- 
age deal  for  a  SUPER  good  buy  . . . 
Bob  Brunkow  NHE  Communications, 
151 12  SE  44th  Bellevue  WA  88006  or 
phone  206*747-8421. 

MODERNIZE     FOR     PEANUTS! 

Frame  &  display  QSL's  with  20 
pocket  plastic  holders.  Two  for  $1.00, 
seven  for  $3.00.  Prepaid,  guaranteed. 
Universally  used  and  approved.  Order 
now,  TEPABCO,  Box  198S,  Gallatin, 
Tennessee  37066. 


COMPLETE  SET:  73  Magazine. 
Volume  I  Number  1  to  present,  $100 
plus  postage.  Roger  Chaffee,  145  Bay 
Rd.,  Menln  Park  CA  94025. 
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LETTERS  continued  from  page  J4Z 

As  you  probably  already  know,  the 
ARRL  has  filed  a  petition  for  partial 
reconsideration  of  FCC  actions  in 
docket  19162  to  amend  that  action  to 
allow  General  and  Conditional  Class 
phone  operation  in  the  3825—4000 
kHz  band  as*  opposed  to  the 
3890-4000  kHz  authorized  by 
docket  19162.  I  feef  the  League 
makes  some  very  sound  arguments  for 
this  reform,  I'm  sure  that  many  of 
your  readers  also  support  this  reform. 

I  call  upon  all  fellow  amateurs  to 
study  the  League's  petition  and  give  it 
wholehearted  support.  The  paltry  ad- 
ditional 10  kHz  authorized  by  docket 
19162  borders  on  insult  in  view  of  the 
fact  that  incentive  licensing  has  been 
in  effect  since  Nov.  22,  1968,  and  its 
effects  on  75  meter  phone  operation 
are  easily  observable.  Let's  make  our- 
selves  heard!  Send  letters  and  com- 
ments to  the  League  HQ,  the  ARRL 
Division  Directors  and/or  direct  to  the 
FCC  (don't  forget  the  14  copies  if  you 
write  to  the  FCC) . .  .  but  Speak  Up 
Now!!!! 

Let's  have  Seventy  Five  for  Seventy 
Five! 

Dave  Stamps  W  I  Kl  V 
Groton  CT 

May  I  relate  my  experience  in 
trying  to  purchase  specific  equipment. 

After  wasting  a  month,  trying  to 
get  an  Amperex-TAA-300-16,  by  writ- 
ing to  so-called  big  transistor  distribu- 
tors and  getting,  "Sorry,  do  not 
carry"  and  "no  got's,"  I  finally  wrote 
the  manufacturer.  They  sent  data 
sheets  f  requested  and  forwarded  my 
letter  to  their  local  distributor.  He  had 
the  little  gems  and  at  a  substantial 
reduction  in  price. 

So  if  you  have  trouble  tracking 
down  a  certain  part,  you  might  try 
this  method. 

George  Brovel  W9TQN 

Chicago  I L 

I  still  think  73  magazine  is  the  best 
of  the  radio  publications.  I  would  like 
to  see  more  articles  on  RTTY  and  its 


2  METER  RIGS,  Standard  826M 
S250.  Simpson  Mooel  B  S200.  Mini- 
Vox  walkie-talkie  w/charger  and  xtals, 
worth  S30Q,  only  SI  75,  GLB  synthe- 
sizer, works  with  any  rig,  $150.  Also 
Gala xv  V  SSB  xcvr  w/p.s.,  accessory 
console  and  ext.  VFQ,  S35Q.  Box 
220,  73  Magazine. 

MEASUREMENTS  MODEL  80 
2-400  MHz,  mint,  $150.  Ten  Tec 
RX10  $25.  Audio  sig  gen.  triggered 
Audio  Scope.  PRP  rig.  Will  deliver. 
Eric  K1PCT,  617-646-6631. 

G.E.  POCKET  MATE  2  Meter  FM 
Walkie  Talkie,  34/94-94/94,  New 
Manual,  Micads,  Charger  $200.  Excel- 
lent  buy!  John  Thornton 
WB6MXT/6- 12585  Jones  Bar  Rd-( 
Nevada  City,  CA  95959, 


application.  Also  I  would  like  to  see 
articles  on  new  types  of  high  frequen- 
cy antennas.  I  am  sure  there  are  som  e 
that  a  lot  of  us  are  not  aware  of  and 
would  like  to  know  about.  One  I  have 
heard  of  on  the  air  is  the  Coaxial 
DipoJe.  I  personally  beiieve  the  anten- 
na is  not  stressed  enough  in  our  world. 
The  latest  interest  seems  to  be  how 
much  power  a  fellow  can  run  and  how 
much  compression  and  processing  he 
can  get  into  the  audio  and  still  have  it 
intelligible.  These  guys  apparently 
have  not  discovered  uiat  it  is  the 
radiated  power  that  counts.  The  old 
axiom,  "If  you  can't  hear  them,  you 
can't  work  them/'  also  applies. 

William  A.  Brink  WA6COB 

San  Jose  C A 

Your  editorial  in  the  first  pages  of 
the  December  issue  of  73  hits  the  nail 
on  the  head,  Dannals  really  is  a 
politican;  hopefully  he  will  make  good 
on  his  promise.  Further  on  you  say 
that  if  each  ham  put  up  a  buck,  we 
could  get  a  good  fobby  in  D.C.  Here's 
my  plan: 

Ham  radio  has  often  been  classified 
with  CB  as  a  nuisance  of  TVI,  Dick 
Tracy,  criminal  activity  (see  events  in 
England  and  Germany  during  the  past 
year  where  crooks  used  radios,  called 
"ham"  by  local  press),  and  other 
nefarious  deeds.  Perhaps  the  Institute 
of  Amateur  Radio  barristered  by  some 
good  ham  attorneys  could  get  some 
money  by  suing  the  TV  networks  for 
defamation  of  character  or  some  such 
charge.  Evidence:  On  the  first  episode 
of  Search  with  Hugh  O' Brian,  there 
was  a  reference  to  crooks  using  two- 
way  radios,  walkie-talkies,  and  Burgess 
Meredith  was  directed  to  search  the 
ham  bands  to  see  if  he  could  detect 
the  criminals  in  conversation.  On 
Ironsides,  1 1/23/72,  the  master  crook, 
with  a  touch  of  paranoia,  communi- 
cated with  the  chief  on  3,8  MHz. 
Since  he  was  a  pilot,  a  quick  review  of 
all  people  with  pilot's  licenses  and 
ham  tickets  narrowed  the  hunt.  Upon 
inspecting  the  criminal's  apartment, 
wires  were  found  and  the  detective 
asked  if  there  had  been  any  com- 
plaints of  interference  to  televisions. 

These  are  two  most  recent  events  in 
my  mind  that  tend  to  blur  the  positive 
image  of  our  hobby.  What  can  we  do 
to  combine  this  slur  with  a  positive 
action  that  would  help  us.  There  must 
be  a  few  hams  in  Hollywood  that  can 
either  write  better  scripts  for  the  men- 
tion of  ham  radio,  and  there  must  be 
more  than  a  few  people  in  radio-land 
that  would  want  to  help  our  hobby  to 
the  extent  of  hurting  the  networks. 
We  all  know  the  ARRL  wouldn't 
make  a  wavQ  as  big  as  this  one  could 

be. 

EritrFalkofKlNUN 

In  the  last  few  years  a  group  of  us 
here  at  the  University  of  Michigan  have 
attempted  to  operate  a  club  station 
(W8PGW),  mainly  for  public  service 
activities  such  as  phone  patching. 
Being    located    in    an    area   of   high 


population  density,  we  have  experi- 
enced constant  difficulties  with  TVI 
and  RFI  (hi-fi  and  audio  interference). 
The  hassles,  legal  and  otherwise,  are 
truly  too  numerous  to  mention,  but 
the  result  is  our  belief  that  TVI-RF I  is 
the  most  dangerous  problem  facing 
amateur  radio  today. 

The  amount  of  ill  will  generated  by 
even  a  few  incidents  of  interference  is 
unbelievable,  much  more  than  any 
number  of  Field  Day  articles  or 
county  fair  stations  could  nullify. 
Once  a  person  sees  interference  bars 
on  his  TV  or  hears  SSB  on  his  stereo, 
he  may  be  immune  to  reason  for  the 
rest  of  his  life  (we've  seen  too  many 
demolished  antennas  and  received  too 
many  threatening  phone  calls  to  ex- 
pect much  rationality  or  even  cour- 
tesy  from   most   people!).  More  and 

more  of  the  hams  we  work  are  facing 
these  same  difficulties,  and  we  find 
the  residue  of  bad  feelings  among  the 
general  public  to  be  of  horrifying 
proportions. 

The  major  source  of  the  problem  is 
the  proliferation  of  junk  audio  gear  on 
the  market  today.  Shielding,  bypass- 
ing, and  even  metal  chassis  are  un- 
heard-of luxuries.  Shoddiness  is  the 
rule  rather  than  the  exception  in  most 
audio  gear  as  well  as  TVs  sold  today. 
In  thb  apartment  house  where  I  live, 
at  least  75%  of  the  stereo  equipment, 
including  some  component  amplifiers 
in  the  $300  plus  bracket,  were  affec- 
ted by  my  small  transceiver. 

All  amateurs  must  assume  respon- 
sibility for  being  knowledgeable  about 
the  causes  and  cures  of  TVI  and  RFI 
at  the  receiving  end,  as  well  as  the 
technical  standards  within  the  shack 
that  we  have  always  taken  for  granted* 
Careful  bibliographic  research  of  all 
ham  publications  might  be  in  order,  as 
well  as  concerted  effort  to  gather  new 
ideas  and  approaches  as  they  come  up 
(could  73  help  here?).  I'd  also  like  to 
see  appropriate  questions  on  this  pro* 
blem  in  the  General  Class  exam  —  it's 
as  relevant  a  topic  today  as  any. 
Moreover,  hams  may  well  have  to 
accept  the  cost  of  shielded  speaker 
cable,  high-pass  filters,  capacitors,  and 
the  like  to  relieve  individual  problems. 
Unfair?  Very  —  but  a  necessary  price 
for  our  survival.  These  problems  are 
what  give  substance  to  the  spectre  of 
dangerous  legislation  and  court  action 
that  haunts  amateur  radio. 

The  only  lasting  answer,  however,  is 
to  get  this  flood  of  junk  equpment 
improved  or  banned  from  sale.  How- 
ever, if  we  hams  get  feisty  without 
national  organizations  and  lobbies  to 
back  us  up,  we  can  expect  the  manu- 
facturers and  importers  of  this  junk  to 
work  that  much  harder  for  the  elimi- 
nation of  the  amateur  service.  And 
think  how  much  our  PR  troubles  help 
their  cause  I  Once  again,  Wayne,  you 
may  be  our  only  hope, 

William  M.  Klykvlo  WA8FOX 

Ann  Arbor  Ml 

If  you  are  depending  on  me  you  are 
rowing  with  a  mighty  weak  oar.  ,  . 
Wayne. 
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FREQUENCY  SYNTHESIZERS 


YOU'LL  NEVER 

HAVE  TO  BUY 

CRYSTALS 

AGAIN 


IMMEDIATE  "OFF  THE  SHELF"  DELIVERY 

MODEL:  ST-140 

Price:  $129.95  ppd. 

Tested,  guaranteed  and  complete 

with  mobile  mounting  bracket, 

tilt  stand  and  transmitter  matching  kit- 

Note:  NY  state  residents  add  sales  tax. 
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CHECK  THE  ADVANTAGES  OF  A  VANGUARD  SYNTHESIZER  OVER  OTHER  BRANDS  . 


No  microphone.  Can  be  used  mobile  Over  bumpy  roads. 

Reference    frequency    and    spurious    output   down    70   <J6.    teiiclusimj 

harmonics   of   output    frequency   which    are   used    in    the    transmitter 

any  way.  | 
All  output  frequencies  are  generated  directly  from  the  VCO  without  the 

use  of  multipliers  and  are  therefore  free  of  sub- harmonics. 

Now    available    with    outputs    m    the   6,    8.    12   and    IB    MH*.    bands 

(corresponding   to    144    MHz.    dial    reading)    for   direct    substitution   of 

transmitting  crystals.  More  output  frequencies  are  being  made  available. 

Call  us  if  you  donri  see  what  you  ne^d 

Entire  frequency  appears  in-line  in  clear  digits.  No  guesswork  or  mental 

additions.  Thumbwheel  switches  provide  fast,  accurate  selection  of  1000 

channels  in  10  KH*,  steps  from  140,00  to  149,99  MHz. 

50  ohm  output  and  impedance  transformer  kit  allows  use  at  any  distance 

from  transmitter. 


•  Maintains  an  accuracy  of  .0005%  (5  parts  per  million)  over  the  entire  range 
of  1(T  to  +60  C  with  a  precision  temperature  compensated  crystal  that 
requires  no  oven.  Operates  at  5  MHz.  for  easy  checktng  with  WTflV  and 
includes  a  zero  trimmer  for  correcting  long  term  aging  drift 

•  Fast  response  time  of  only  3  milliseconds  for  a  10  KH*   step  change  in 

frequency  and  a  remote  control .  gated  output  amplifier  for  push  to  talk 
operation. 

•  No  hunting  or  false  locks  as  with  some  other  synthesizers. 

•  Operates  from  10  to  15  VDC.  3  precision  regulators  eliminate  input 
voltage  fluctuations.  Can  aJso  be  used  on  110  volts  AC  with  a  smaN  12 
volt  1/2  amp  power  supply. 

■  Smallest  size  of  any  commercial  synthesizer.  Only   13/8"  high,  3  5/8" 

wide,  3"  long. 

■  All   IC's  are  mounted  in  high  quality  insulated  sockets  and  all  parts  are 

marked. 

Manufactured  by  VANGUARD   LABS  renowned  for  quality  since  1952. 


NOTE:  Our  45  MHz.  receive  synthesizers  may  be  ready  by  the  time  you  read  this.  Call  us  for  details, 
IMPORTANT:  When  ordering  be  sure  to  state  the  output  frequency  you  want. 


VANGUARD  LABS 


Call  212  468-2720  for  fast  C.O.D.  shipment. 

For  mail  orders  with  personal  checks  allow  3  weeks. 

196-23  JAMAICA  AVE.    HOLLIS,  N.Y.  11423 
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REALLY  WORKS? 


RPC-3M   MODULE 
(ONLY  $22.50) 

•  LOW  DISTORTION 
CIRCUIT 

•  FULLY    WIRED   & 
TESTED  NOT  A  KIT 

•  WORKS   WITH 
PHONE    PATCH 

•  INTERNAL  UNITS 
&  MODULES  WORK 
MOBILE 

•  FULL    WARRANTY 
—ONE   YEAR 

•  INTRODUCTORY 
LOW  PRICES 

•  Illinois  residents  add 
5rc   Sales  Tax) 

Write  for  specifications 

and  information  sheets 
(free) 

Add  $1.00/unit  ship- 
ping (RPC  3,  3U,  3M) 
Add  $2.00/unit  ship- 
ping (RPC-30J 


RPC-3C    CABINET   MODEL 
($34.95) 


RPC3.3U    INTERNAL    UNIT 
($24.95) 

^>  Electronics 

BOX   120IH 
CHAMPAIGN,    ILL. 
61820 
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73  CRUISE  -  APRIL  3rd 

Several  of  the  titans  of  the  ham  industry 
are  planning  on  making  the  73  Caribbean 
Cruise  and  for  this  reason  the  date  was 
moved  up  a  month.  It  had  been  planned  for 
May,  but  the  proximity  to  the  April  28th 
Dayton  convention  forced  something  to 
give.  Dayton  didn't  want  to  change. 

The    73    Ham    Cruise   will    depart   from 

Antigua  on  April   3rd  and  will  sail  for  ten 

days  through  the  lower  Caribbean   islands, 

stopping  at  one  paradise  after  another.  Most 

of  the  details  of  the  trip  were  expounded  on 

page  8  of  the  December  issue  of  73,  This  will 
not  be  an   lie  de  France  (sick  of  France?) 

luxury  cruise,  just  a  fun  informal  group  in 
bathing  suits  and  simple  sportswear. 

Read  the  glowing  account  of  the  trip  in 
the  December  73  and  send  your  check  to 
Captain  Mike,  Windjammer  Cruises,  Box 
120T  Miami  Beach  FL  33139. 

For  about  $300  you'll  have  ten  days  to 
sun,  swim,  skin  dive,  visit  very  rare  coun- 
tries, perhaps  operate  some,  and  talk  with 
Wayne.  Except  for  the  last  part,  it's  a  very 
good  investment 

73  MAGAZINE 


2  Meter 


6  Meter 

GENERAL  ELECTRIC . . .  RCA  . . .  MOTOROLA 


General  Electric  Progress  Line 

450-470    MHz      Mobile    Units 

14"  case  (less  accessories  &  ovens) 


T*,.,  ft 


MA/E42 


6/12    volts, 


15   watts,    vibrator  power  supply 
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*  nj. 


MT/42 


12    volts, 


15    watts,    transistor  power  supply 


Accessories  available  for  each  of  a 


units .$30.00 


G.E.  PROGRESS  LINE  STRIPS  physically  complete,  but  sold  on  an  as-is  basis  only 


LOW  BAND 


VHF 


MA/E13   |  MA 'El  6  |  MA/E33  |  MA/E36  |    MA/E42 


Power  supply,  30W, 
less  vibrator 


$20 


S20 


S20 


Power  supply,  60W, 
less  vibrator 


$25 


$25 


TX  narrow  band, 

less  final  tubes 

Note:  MA/E42  wide  band 

RX  wide  band, 
less  ovens 


$18 


$25 


$25 


$30 


$12 


$18 


$12 


14"  Progress  Line  Case,  consisting  of  front  basket  and  front  plate  with  lock    . .  $10, 

Low  band  dual  front  end,  2  freq.  strip   $20 

Hi-Band  TPL  RX  with  TX  exciter  strips  less  speaker,  as  is,  missing  parts $25. 

15,000  2 -way  FM  mobile  units  in  stock!  Send  for  new  1973  catalog. 


GREGOR  Y  ELECTRONICS  CORP 

The  FM  Used  Equipment  People 


,9r*ONlCB  CO^ 


243  Route   46.  Saddle  Brook,  N.  J.  07662 

Phone  (201)  4899000 


Dept.  73 


BE  GOOD  TO  YOURSELF!  . 


■      m 


Before  you  buy  or  trade  anywhere  get  our  deal!  All  the  hams  at  THE 
HAM  SHACK  pledge  prompt,  personal  service.  We'll  plan  a  package  deal 
on  a  whole  station  from  Mike  or  Key  to  Antenna.  Our  trading  shoes  are 
always  on  -  try  us.  You'll  be  glad  you  did. 

Bill  -  WB4JFK 

Hy-gain  Power-Full  GALAXY  transceiver 


RF 

550A 


« 


©0    © 


GT  550A 


SC 

550A 


Galaxy  GT-550A  transceiver.  Full  550  watts,  SSB,  360  watts,  CW. 
Compact,  beautiful!  Really  hot  receiver;  on-frequency  selectable  sideband, 
superb  AGC.  17  pounds  weight!  $595.00 


RF-550A     WATTMETER 
AND  ANTENNA  SWITCH 

$75.00 


SC  550A/AC400  SPEAK- 
ER/SOLID STATE  AC 
SUPPLY  $129.90 


THUNDERBIRD 

Model  TH  3  MK3 

$144.95 

New  "Hv-Q"  Traps 

Up  to  8  db  gain 
Rugged,  Reliable 
Performance  proved. 


Takes  Maximum 
Legal  Power 


STOP  IN  FOR  YOUR  RIG  OF  THE  MONTH  ENTRY  BLANK  -  FREE 


STOCKING  ALL  MAJOR 
HAM  LINES' 


MASTER  CHARGE  CREDIT 


^ 


THE  HAM  SHACK 

AMATEUR  RADIO  SALES  AND  SERVICE 

2116  BEE  RIDGE  RO.  SARASOTA,  FLA.  33579 

TEL.  <813)  921-4602 


— 


2  METER  FM.. .. 

Complete  Stocks ...  All  Major  Brands 
We're  Trading  High  ...  Get  Our  Quote! 


THE  HAM  SHACK 


Model  AR-2  $119  Amateur  Net 

Amplifier  boosts  2  Meter  FM  output 
power  300%. 


Model  HR  212  $259  Amateur  Net 

Includes  microphone,  mounting 
bracket  and  factory  installed 
transmit  and  receive  crystals  for 
14€.94MHz. 


CRYSTALS 

Immediate  Shipment  on  Crystals  for 

Regency  Drake  SBE 

Standard 

$3.50  each 

Nearly  all  frequencies  in  stock.  Please  add 
50d  per  total  order  for  postage  and  handling. 


Florida  residents  add  4%  tax 


Mail    Orders    Shipped    Promptly 
Anywhere.  LET'S  TRADE! 


Factory     Authorized    SALES    & 
SERVICE  All  Major  Ham  Lines. 


TOP  TRADE-IN  -  MASTER  CHARGE  CREDIT 
"Buy  it  from  Bill"  at 

THE  HAM  SHACK 

2116  BEE  RIDGE  RD  SARASOTA,  FLA.  33579 
Bill  -  WB4JFK  (813)  921-4602 


LED 


high  br1ghtntss--350ft-l 

•20ma 
single  plant,  wide  angle* 

viewing— 150° 
standard  14  DIP 
long  11ft— solid  state 
optra tts  with  1C  voltage 

rtqulremtnts 
dlipjayts  all  digits  and 

5  dlitlnct  latttrs 


$4  25  EACH 


$3.00  f  ACN 
pltxtr 
82S33   2  Input  4  btt  multiplexer 

82541  quad  EX/OR  element 

82542  4  bit  comparator 

B2S62      9  bit  parity  gen./chtcktr 
82S67      2  Input  4  bit  multl pltxtr 


4v 

■        m 

7451 

20 

74H74 

m\j\j           i 

^tlo 

.85 

74L00 

35 

7413 

1.75 

74151 

35 

7475 

1.15 

74K00 

*  j  b 

7420 

.20 

74H51 

36 

7476 

.55 

7401 

20 

74120 

.35 

74H52 

40 

74L78 

1.00 

74K01 

35 

74H20 

.35 

7453 

20 

7480 

.50 

7402 

25 

74H22 

.50 

74H53 

40 

7483 

1.15 

7403 

.20 

7430 

.20 

7454 

30 

7486 

m   65 

7404 

.20 

74L30 

.35 

74154 

35 

7489 

3.00 

74104 

35 

7440 

.20 

74155 

35 

7490 

.90 

74H04 

35 

74H40 

.40 

7460 

.20 

7491 

1.15 

7405 

.20 

7441 

1.00 

74L71 

50 

7492 

.90 

74H05 

.35 

7442 

.90 

7472 

.40 

7493 

.90 

7406    1. 

.00 

7446 

1.30 

74L72 

.50 

7495 

1.15 

7408 

.40 

7447 

1.30 

7473 

.55 

74L95 

2.00 

74H06 

.50 

7448 

1.00 

74L73 

.80 

74107 

.55 

7410 

.20 

7450 

.20 

7474 

.40 

74153 

1.75 

74L10 

.35 

74H50 

.40 

74L74 

.80 

74192 

2.25 

10X  OFF  - 

100 

I.C.'I  OR  MORE, 

ANY  NIX 

74193 
74195 

2.00 
.90 

CD-3  i  jnive 


C«n  bt  programmed  to  count  to  any   ^TT   tA  Qr 
modulus  2-9  for  one  kit,  2-99  for  KU       "'"  £§\ 
two  kits,  ate.  Intludts  board,  7490,  *"  * 

7447,  RCA  DR2010  Numltron  display 
tube  and  flvt  programing  components. 
Full  Instructions  Included  -  ptrfect 
for  displaying  second f  minutes  and 
hours,  etc. 


i0& 


digital  counter 

Includes  board,  7490 t 


Unix  inciuats  ogaro,  /#yu,  jj     g 

7475  quad  latch,  7447  seven   a^fmalfd  12  on 

segment  driver,  and  RCA  OR2010  "*™-tl1  At*w 

p 


D£ 


.  series 

t  comparator  1.60 

8  lint  to  1  Una  sal actor  1.40 

parity  gen/chackar  1.00 

256  bit  programmable  ROM  7.50 

8  Input  multiplexer  2.00 

2  Input  4  bit  multiplexer  1.75 

4  bit  comparator  1.00 

BCD  to  decimal  decoder  1.00 

fast  carry  extender  2.00 

2  Input  4  bit  multiplexer  1.50 

4  bit  PI,  SI,  PO,  SO  2.00 

4  bit  shift  register  2.00 

10  bit  S1.P0  register  3.00 

10  bit  PI, SO  register  3.00 

4 SMC  presetable  decade  counter  1.15 

45MC  presetable  binary  counter  1.15 

preiatabla  dec.  counter  75MC  3.50 

presetable  dec.  counter  10MC  .90 

25MC  divide  by  "N"  2  to  15  2.00 

trl  state  quad  latch  2.00 

8  bit  SI,  PO  2.50 

8  bit  PI,  SO  1.50 

quad  bistable  latch  .90 


LM100  positive  DC  regulator  T0-5 

NE526  high  speed  comparator  DIP 

NE560  phase  lock  loop  DIP 

NE561  phase  lock  loop  DIP 

NE565  phase  lock  loop  TO- 5  or  MINI 

NE566  function  generator  TO- 5  or  MINI 

NE567  tone  decoder  TO- 5  or  MINI 

709  popular  op  amp  DIP 

710  voltage  comparator  DIP 

711  dual  comparator  DIP 

723  precision  voltage  reg.  DIP 

5558  dual  741  op  amp  MINI 

810  dual  op  amp  DIP 

747  dual  741  op  amp  DIP 

LM302  op  amp  voltage  follower  TO-5 

LM308  op  amp  TO-5 

LM311  comparator  TO-5 

LM380  2W  audio  amp  DIP 

LM703  RF-IF  amp  epoxy  TO-5 

LM309K  5V-1A  power  supply  module  TO- 3 

LM309H  5V-200ma  power  supply  TO- 6 


.80 
1.00 
3.25 
3.25 
3.25 
3.50 
3.50 

.35 

.50. 

.75i 
l.OC 
1.0C 

.80 
1.00 
1.25 
2.00 
1.5C 
1.50 

.80 
2.5C 
1.00 


calculator  on  a  chip 
4Q pin  DIP 

Add,  subtract,  multiply ,  and  dlvldt 
12  digit  display  and  calculate 
Chain  calculations 
True  credit  balance  sign  output 
Automatic  overflow  Indication 
FUed  decimal  point  at  0,  2,  3,  or  4 
Leading  zero  suppression 
Complete  data  supplied  with  chip 


SILICON 
signal  diodes 
100  PIV  -  60  ma 

60  for  $2.50 


HCfl 


All  IC't  art  nw  and  fully  tested  -  leads  art  plated  with  gold  or  solder. 
Orders  for  $5  or  more  w1 i I  be  shipped  prepaid.  Add  35*  handling  and  post- 
age for  small tr  orders.  California  residents  add  sales  tax.  IC  orders  are 
shipped  within  two  workdays  of  receipt  of  order  -  kits  are  shipped  with In 
tan  days  of  rtcelpt  of  order,  HONEY  BACK  GUARANTEE  ON  ALL  GOODS  SOLO..... 
..COD's  may  be  phoned  In,,.., .♦* 

ichael*  Calif, 


fe^yi^M 


NUHITRON 
digital  display  tube 
Incandescent  5V 
7  segment 
,6"  high  numeral 
visible  at  30  feet 
left  hand  decimal 
9  pin  base  (solderable) 

EACH   $  5.00 
5  FOR   20.00 


Save  over  $9,000.00  on  this 


AN/WRR-2SSB  Receiver! 

Original  government  cost:  over 
510,000,00!  One  of  Navy's  most  modern 
radio  receiving  sets.  Built  by  National 
Radio  Co.  in  last  decade.  A  triple  con 
version  super-heterodyne.  Frequency 
range:  2  to  32  MC.  continuously,  or  in  1  kc 

increments.  4  bands.  Featuring  full  carrier 
suppression,  unit  receives  AM,  CW,  MCW, 
voice,    facsimile,    Teletype   and    ISB.    RE- 


QUIRES NO  MODIFICATION!  Greatly 
superior  to  earlier  R390A/URR  model. 
Good  cond.  Complete,  operational.  Spec 
sheet  available.  Spare  parts  as  needed. 


Overhauled  and  certified  . .  .  $595.00 


Xerox     copy     of     Operation     Repair     Manual: 
$35.00.  Add  $100.00  for  1/2  kc  in  lieu  of  1  kc 

increments. 


NAVY  TCS  TRANSMITTER 

Just  arrived!  This  collector's  item  is  now 
available  in  new  condition!  1.5  to  12  Mc, 
CW  and  AM-  50  watt  CW.  Ideal  for  a  raft 
of  multi-purpose  uses.  Designed  by 
Collins  Radio.  Brand  new!  A  Columbia 
special    *  .  *  •  ►  »  ■  ■  »*  *  *  •  *  •  •  »  •  *  »  ■  &  f  J  *v" 
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HEWLETT-PACKARD 
SPECTRUM  ANALYZER 

The  famous  Mode*  8551 B  with  Display  HLP, 
851  B.  Excel,  cond.  CERTIFIED  with  new 
TWT.  Now  reduced  to  less  than  hatf  of  original 
price!  Special,  Only     $5500,00 


IP  69/ALA  2  PAN  ADAPTER 

This  compact  unit  can  be  used  with  most  Ham 
Receivers  after  conversion.  Complete  with  con- 
version    info     and     schematic.     Good    condition 

$1Q  95 


URGENTLY  NEEDED! 

We  will  pay  top  dollar  for  your  late  model 
military  communication  equipment,  and  mili- 
tary/commercial lab  grade  test  equipment.  Write 
or  call  today: 

(213)875-2970 


(213)764-9030 


FM  TRANSMITTERS  &  RECEIVERS 


2  METER  AIRCRAFT  MONITOR 
RECEIVER  130-150MC 

R-748/TRC-47  single  channel  AM  crystal  con 
trolled  110V  60CPS ,  pwr  supply  &  speaker  built 
in,  squelch,  r-f  gain,  dual  conversion  modern 
design.  Size  19'  W  x  5"H  x  14"D  for  rack  mtg. 
Supplied  with  schematic  &  hookup  info.  No 
conversion  required.  Exl  condition $29,95 

TRANSMITTERS 
TRANSCEIVERS  -  RECEIVERS 

T-47/ART-13  2—1  SMC  transmitter  Less  tubes  - 

Good  condition      .  ,  $14.95 

T -4  7/ ART  13  with  tubes  Ex  I,  Condition  .  .  .  49.95 
RT-18/ARC-1   transceiver  100-156MC  Exl,  Condi 

tion .*.«• 39.9b 

ARC-3    transmitter    24   channel    100— 156Mc    Exl. 

Condition  ...,***,  **.«#*.  »*•■■•••»■  i*i.yo 
BC-348   200  500KC   &    1.5    18MC   Reconditioned 

24V  DC      ,  ,  . 75.00 

RBB  600-4000KC  Recond,  115/1/60  ....  100.00 
RBC  4-27MC  Reconditioned  1 15/1/60  .  .  -  100,00 
ARC-3     Receiver     100-156MC     24    Channel    Exl. 

Condition    . «  . .  14.95 


70—100  Mc+  Single  channel.  50  W,  output 
1 10  V,  60  cycle.  New  and  like  new. 

R-19/TRC-1  Receiver 

T-14/TRCM  Transmitter   ,........,.,. 


$49.50 
$49.50 


FREE    schematics.   Convertable   to 
6  or  2  meters. 


NAVY  CN-154/U  AUTOMATIC 
LINE  VOLTAGE  REGULATOR 

Mfg.  by  Superior  Electric.  Variac  controlled. 
Input  voltage:  95-135  V,  1  P.H.,  60  Hz. 
Output:  110-120  V,  1  P.H.,  60  Hz  4KVA. 
Fully  metered*  Excellent  cond $49.50 

COMMAND  Receivers  Transmitters 

RECEIVERS 

190-550KC  Q-5er  Good  Condition  ......  $14.95 

Or  Like  New 19,95 

6-9MC  40  Meters  Good  Condition 12.95 

XMTRS 

2.1  3MC  T  18/ARC-5  New 4.95 

4-5.3MC  T-20/ARC-5  Exl.  Condition  .  .  - 3.95 

4-5.3MC  BC-475  New .,,..-.  5,95 

MD  7/ARC-5    Plate   Modulator    For   Above    Xmtrs 
Exl.  Condition      ».*•....*•»•*»*  4.95 


L 


Columbia  Electronic  Sales,  Inc. 

P.O.  Box  9266,  7360  Atoll  Ave..  North  Hollywood  CA  91609  Tel  (213)  875-2970  &  764-9030 


mm 


Letters  coat,  from  page  25 

Repeater  was  buiEt  and  maintained 
by  W28HK,  W2FLY,  WB2EVU, 
WB2PSS,  WB2PJS,  W2IUI  and  myself. 

Plans  are  sfowly  underway  for  solid 
state  conversion  —  to  run  completely 
off  of  wet  cells  in  case  of  emergency. 

Any  further  information  can  be 
gotten  from  me  if  necessary. 

Thank  you  and  —  Please!!  —  delete 
all  those  listings  for  Camden,  Cherry 
Hill,  etcJ  People  swear  by  your  atlas 
and  I've  had  people  tell  me  that  I  was 
wrong  about  the  location  of  our  re- 
peater! All  because  73  said  it  was 
somewhere  else! 

Bruce  Tieniann  WB2RUH 

304  Laurel  Ave, 

WuodKmn*  NJ  Oft  107 

The  power  |upply  in  the  September 
issue  is  terrific.  Simple,  inexpensive, 
flexible  and  runs  like  a  thoroughbred. 
This  is  the  ideal  bench  supply  for 
those  of  us  who  still  like  to  tinker 
around  and  brew  something  up  on  our 
own. 

John  A.  Scott  W5J0 
Ft  Worth  TX 


1  read  your  editorial  in  the  October 
issue  on  the  never  ending  question, 
"Do  amateurs  build,  or  buy  built?" 
Well,  I  thought  you  might  be  inter- 
ested in  what  info  I  have  on  that 
subject.  I  have  worked  21  States  and 
just  recently  Puerto  Rico  and  Austria, 
I  have  received  22  QSL's  confirming 
QSQ's  in  10  States,  and  14  out  of 
those  22  amateurs  were  using  kits 
(Heathkits  or  Knight)  or  homebrew 
gear.  The  HWM6  seems  to  be  the 
favorite  kit,  and  the  HT-40  for  the 
ready  made.  So,  about  2/3  were  made 
by  the  amateur 

I  operate  with  the  reliable  HW  16 
and  a  multi  band  vertical.  One  piece  of 
gear  I  have  that  I  wouldn't  be  without 
is  my  Heath  SWR/RF  PWR  Meter. 
With  my  sandy  soil  so  changeable  with 
rainfall  and  dry  spells,  a  constant 
check  on  SWR  is  important  for  maxi- 
mum operation. 

I  have  been  on  the  air  since  July  20, 
'72,  and  my  interest  has  grown  greater 
since  that  first  day  on  the  key  when 
that  very  first  CQ  was  answered. 

Bill  Armstrong  WN8NKT/4 

Siunter  SC 


Continued  from  page  22, 


growing  up  to  work  as  a  lawyer,  a 
government  clerk,  an  accountant.  No 
one  even  thinks  of  scientific  careers. 
Enter  amateur  radio  -  in  the  high 
schools. 

As  long  as  the  governments  of 
smaller  countries  and  emerging 
nations  are  not  aware  of  the  impor- 
tance of  amateur  radio  to  their  entry 
into  the  20th  century,  they  will  be 
held  back.  It  is  difficult  to  approach 
the  leaders  of  these  countries,  particu- 
larly without  any  prior  interest  on 
their  parts.  One  way  to  overcome  this 
would  be  to  have  a  movie  available 
which  would  tell  the  story  and  de- 
monstrate it 

Dave  Bell  W6BVIM,  who  made  JThe 
Ham's  Wide  World"  and  'This  is  Ham 
Radio/'  both  shown  extensively  on 
television  in  the  U.S.,  is  quite  inter- 
ested in  the  project  of  making  a  film 
of  the  extraordinary  school  radio  club 
program  in  Jordan  —  a  film  which  he 
would  distribute  all  over  the  world 
and  which  could  well  encourage  the 
beginning  of  similar  club  programs  in 
many  more  countries. 

Such  a  film  would  not  be  expensive 
to  produce  and  Dave  is  most  anxious 
to  get  the  project  going  on  the  basis  of 
doing  it  on  a  cost  basis  as  a  contribu- 
tion on  his  part  toward  helping  the 
world  to  move  ahead  . . ,  and  toward 
helping  amateur  radio  grow. 

Unfortunately  the  ARRL  has 
shown  no  interest  in  the  project  so  far 
and  outside  financing  is  needed.  The 
whole  film  probably  could  be  done  for 
about  S10,0O0-  about  one-fifth  the 


budget  for  a  good  one  minute  tele 
vision  commercial, 

Since  the  school  project  is  a  per- 
sonal one  with  King  Hussein  and  since 
such  a  film  obviously  would  be  tre- 
mendously good  publicity  for  Jordan, 
there  would  be  complete  cooperation 
from  the  government  there  in  making 
the  film. 

Fifty  amateurs  with  S200  each 
could  get  this  started.  When  you 
remember  that  a  small  group  of  re- 
peater ops  recently  came  up  with  an 

offer  of  $1200  in  reward  money  for 
the  conviction  of  the  chap  who  was 
jamming  their  repeater,  perhaps 
SI  0,000  isn't  all  that  much  to  hope 
for. 

If  you  would  like  to  pledge  some 
money  toward  this  project,  please 
drop  a  line  with  your  pledge  to  73  and 
we  will  see  if  we  are  able  to  make  the 
goal. 


HISTORY  TO  BE  WRITTEN? 

One  of  the  phases  of  amateur  radio 
that  has  escaped  publication  in  any 
detail  has  been  the  recent  history  of 
the  hobby  on  an  international  scale. 
Ham  radio  exists  as  a  hobby  because 
the  governments  of  the  world  agree 
during  International  Telecommuni- 
cations Union  (ITU)  meetings  that  it 
should. 

The  more  advanced  nations  of  the 
world  have  a  greater  understanding  of 
the  importance  of  amateur  radio  and 
have  been  the  ones  that  have  done  the 
most  to  keep  it  alive,  despite  pressures 
for  taking  away  the  amateur  bands  at 
each  ITU  conference. 

Until  the  mid  60' s  the  ITU  was  run 
by  the  U.S.  and  Europeans  and,  pos- 


Repeater  circuit  on  P296  (Nov.  72) 
has  no  audio  connection  between  re- 
ceiver and  transmitter!  Goof? 

Article  on  P37  could  get  some  users 
in  trouble  with  local  board  of  under- 
writers. While  it  seems  to  be  ''fail- 
safe1' most  power  companies  would 
not  permit  such  a  device  in  a  service 
entrance  since  it  is  not  UL  listed. 

Gordv  \\  i  j IB 

Picky,  picky. 

Re  your  editorial  July  72  issue  of 
73  mag,  re  ham  jamming.  Good  and 
well,  but  down  in  the  sunny  south 
(south  Mississippi)  where  I  QSO  when 
not  out  on  these  rust  pots,  I  note  that 
every  morn,  sun  or  rain,  some  of  the 
older  citizens  of  "up  nawth"  who 
have  moved  down  to  south  Florida, 
QSO  with  their  "northern  brothers" 
and  never  give  up  the  freq.  they  think 
they  own.  One  old  S.O.B.  is  very 
nasty  and  wish  old  man  Fox-Charlie- 
Charlie  would  nab  this  solid  citizen 
and  get  him  off  the  airways  with  his 
nasty  ways, 

A.K.  Green  "Spa**"  W5GAJ 

Newark  NJ 

sibly  as  a  result,  these  countries  fared 
best  in  allocations.  Then,  as  African 

nations  proliferated,  they  joined 
hands  with  the  Asian  countries  and 
swept  Europe  out  of  the  control  of 
the  ITU,  replacing  American  (and  an 
amateur)  Gerry  Gross  as  Secretary 
General  with  an  Ethiopian  —  then  an 
Indian  -  etc. 

The  1959  Geneva  ITU  conference 
had  been  intended  as  a  time  for 
updating  short  wave  frequency  allocs 
tions,  but  this  move  was  stalled  off 
until  the  next  general  meeting  — 
which  never  really  happened.  Once 
the  Europeans  found  that  they  had 
lost  all  control  of  the  ITU  it  became 
almost  impossible  to  tackle  these 
serious  problems. 

The  recent  space  conference  was  an 
exception.  This  was  the  meeting  at 
which  virtually  all  amatetfr  radio  satel- 
lite channels  were  lost.  I  have  yet  to 
find  anyone  with  a  background  in 
these  affairs  who  does  not  express 
resentment  at  the  amateur  loss  and 
put  it  down  to  a  lack  of  preparation, 
purely  and  simply.  This  is  difficult  to 
forgive  when  you  consider  that  the 
money  had  been  appropriated  by  the 
ARRL  precisely  for  this  purpose  — 
but  was  never  really  spent. 

These  are  all  generalities  and  it  is 
time  that  the  record  be  set  straight 
with  an  article  or  series  of  articles 
giving  the  inside  information  on  what 
has  happened  —  and  what  the  future 
would  seem  to  hold  as  a  result-  There 
are  a  number  of  our  readers  who  are 
involved  enough  with  the  inter- 
national situation  to  present  such  a 
report  —  how  about  it? 


Wayne 
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OH 


Motorola 


WANT  A  RIG?  NOW  THERE 
IS  NO  EXCUSE.  CALL  OR 
WRITE  BILL  LESTER  OF 
DUPAGE  FM.  HE  GUARAN- 
TEES TO  BEAT  ANY  DEAL 
ON  FMGEAR. 


DuPAGE  FM 
P.O.  Box  1 
Lombard,  ILL.  60148 


Phone:  312-627-3540 


A  DIVISION  OF  TREVOSE  ELECTRONICS 


GET  THE  BIRD  FROM  HAMTRONICS 

We  have  a  complete  stock  of  ali  Bird  wattmeters 
and  slugs  on  hand  .  ,  ,  immediate  delivery,  Order  a 
new  BIRD  Ham-mate  wattmeter  for  only  $79,  but 
please  specify  if  you  want  the  200/1000  watt  model 
or  the  200/2000  watt  model 


Ben  Bryant 
W8IGQ 


Oh  no  you  don't! 
Get  your  own  BIRD! 

Come  to  HAMTRONICS 
and  see  the  largest 
stock  of  new  and 
used  ham  gear  on 
the  East  Coast. 


P.S.  -  We 

will  trade  any 

kind  of  electronic  gear 

Credit  cards  honored  — 

Misterchmrge,  Bank  Amertcard, 

PNBtGECetc. 

We  ship  anvwhere  in  USA 

via  UPS  -  NO  CHARGE 

TO  YOU 


THE  HAMTRONICS  EXCHANGE  PROGRAM 

We  will  exchange  Bird  wattmeter  slugs  (in  good 
shape)  bought  from  Hamtronics  for  any  other  slug 
that  you  may  need  in  the  future  —  no  charge! 
Your  wattmeter  can   never  be  outdated. 


2  METER 

ANTENNAS 

Complete  stock  of  FM 
Antennas  for  base  or 
mobile 

Large    drive-in     on    the 
premises   for   immediate 
installation  or  service 
Complete  line  of  Motor- 
ola H.E.P.  transistors  at 
ail  times 


CORPORATION 


4033  BROWNSVILLE  RD.,  TREVOSE,  PA.  19047 


you 


to* 


HERE  IT  IS.  .  . 


Hamtronics  is  boosting  the  economy  with  15% 
EVERYTHING  plus  free  shipping  anywhere  in  the 
Everything  is  DISCOUNTED: 


OFF 
USA. 


RIGS 


CLEGG 

GALAXY 

REGENCY 

STANDARD 

DRAKE 

SBE 

HALLICRAFTERS 

SONAR 

GLADDING 

PEARCE  SIMPSON 


ANTENNAS 

& 
ROTATORS 


CUSHCRAFT 
HYGAIN 
NEWTRONICS 
ANT.  SPECIALISTS 
AVANTI 
PHELPS  DODGE 
CDR 
ALLIANCE 


TEST 

EQUIPMENT 

BK  WATERS 

SENCORE  B&W 
LEADER     EICHO 

MIKES 

ELECTROVOICE 
TURNER 
ASTATIC 
SHURE 


HI-PAR 
SWAN 


Press,  W3MFY,  Has  Really  Flipped  His  Wig!  Here  is  your 
one  chance  to  save  15%  and  have  free  shipping. 

Same  15%  discount  on  all  major  lines  at  HAMTRONICS 

Most  major  Credit  Cards  accepted. 


(215)357  1400 


PHONES 


(215)757  5300 


CUSH-CRAFT  JOINS  SOLID  STATE  SYSTEMS 


Solid  State  Systems,  Inc.  has  now 
become  an  authorized  distributor 

for  Cush-Craft  antennas.  Ca 


or 


write  for  price  and   availability. 
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Oft DER  DESK  1-800  325  2595  (TOLL  FREE) 

Solid  State  Systems,  toe. 

P  O     BOK  773 
COLUMBIA,     MO.  65201 


PHONE  {314)  443-3673 
TWX  910-760-1453 
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introducing  Heathkit  2-Meter  Accessories 


NEW  Heathkit 

2-Meter  Amplifier  for  cleaner 

FM  copy  on  the  fringe . . . 


40  watts  nominal  out  tor  10  watts  in  — 

requires  only  12  VDC  supply. 

Fully  automatic  operation  —  with  any 
2-meter  exciter  delivering  5-75  watts  drive. 

Solid-state  design  —  all  components 
mount  on  single  board  for  fast, 
easy  assembly, 

If  you're  regularly  working  from  a  fringe  area,  the 
new  Heathkit  HA-202  can  boost  your  mobile  output 
to  40  watts  (nominal),  while  pulling  a  meager  7 
amps  from  your  car's  12-volt  battery. 

Install  it  anywhere... in  the  trunk,  under  the  hood 
or  dashboard.  Use  it  with  any  2-meter  exciter  de- 
livering 5-15  watts  drive.  Features  fully  automatic 
operation.  An  internal  relay  automatically  switches 
the  antenna  from  transmit  to  receiver  mode  when 

i 

you  release  the  mike  button. 

All  solid-state  design  features  rugged,  emitter- 
ballasted  transistors,  combined  with  a  highly  effi- 
cient heat  sink,  permitting  high  VSWR  loads.  Tuned 

input-output  circuits  offer  low  spurious  output 
to  cover  the  1.5  MHz  segment  of  the  2-meter  band 
without  periodic  readjustment.  All  components 
mount  on  a  single  printed  circuit  board  for  easy, 


4-hour  assembly.  Manual  shows  exact  alignment 
procedures  using  either  a  VOM  or  VTVM.  And  In- 
stallation is  just  as  simple, 

Kit  includes  transceiver  connecting  cable,  antenna 
connector  Operates  from  any  12  VDC  system  — 
additional  power  supplies  are  not  required.  Add 
HA-202  power  to  your  mobile  2-meter  rig,  and 
boom  out  of  the  fringe.  Kit  HA-202,  3  lbs. 

HA-202  SPECIFICATIONS  -  frequency  range:  143  149  MHz,  Power 
output:  20W  @  5  W  in,  30W  @  7.5W  in,  40W  @  10  W  inr  SOW 
@  15  W  in.  Power  input  (rf  drive):  5  to  15W.  Input/output  im- 
pedance: 50  ohms,  nominal.  Input  VSWR:  1.5:1  max.  Load  VSWRs 
3:1  max.  Power  supply  requirements:  12  to  16  VDC,  7  amps  max. 
Operating  temperature  range;  -30°  F.  to  +140°  F.  Dimensions: 
3"  H  x  4W'  W  x  5  W  D. 


New  Heathkit  VHF  Wattmeter/SWR  Bridge... 


2995 


Perfect  tune-up  tool  for  your  2-meter  gear.  Tests  transmitter  output  in 

power  ranges  of  1  to  25  watts  and  10  to  250  watts  ±10%  of  full  scale. 

50  ohm  nominal  impedance  permits  placement  in  transmission  line 

permanently  with  little  or  no  loss,  Built-in  SWR  bridge  for  tuning  2- 

meter  antenna  for  proper  match,  has  less  than  10-watt  sensitivity. 

Kit  HM-2102,  4  lbs. 

HM-2102  SPECIFICATIONS  -  Frequency  range:  50  MHz  to  160  MHz.  Wattmeter  accuracy: 
±10%  of  full-scale  reading/  Power  capability:  To  250  W.  SWR  sensitivity:  less  than  10 
w.   Impedance:  50  ohms  nominal,  SWA  bridge:  Continuous  to  250  W.  Connectors:  UHF 
type  S0-239.  Dimensions:  5W  Wr  5W  H  and  SW  Dt  assembled  as  one  unit 
*Using  a  50  12  non  inductive  load. 


See  them  at  your  Heathkit  Electronic  Center  - 
or  fill  out  coupon  for  FREE  Heathkit  catalog 


HEATHKIT  ELECTRONIC  CENTERS 

ARIZ-:  Phoenix,  2727  W.  Indian  School  Rd,:  CALIF.;  Anaheim,  330  E.  Ball  Rd.?  El  Cerrito,  6000 
Potrero  Ave,;  Lot  Angeles,  2309  5.  Flower  St.;  Pomona,  1555  Orange  Grove  Ave.  N-;  Redwood 
City,  2001  Middlefield  Rd  ;  San  Diego  (La  Mesa},  8363  Center  Dr.,  Woodland  Kills,  22504  Ven- 
tura Blvd.;  COLO-:  Denver*  5940  W.  38th  Ave.;  CONN.:  Hertford  (Avon),  395  W  Mam  St  (Rt* 
44):  FLA.;  Miami  (HialeaK),  4705  W.  16th  Ave.;  GA.:  Atlanta,  5285  Roswelf  Rd  :  ILL.:  Chicago. 
3462-46  w  Devon  Ave,;  Downer*  Grove,  224  Ogden  Ave.;  I  NO.:  Indianapolis.  2112  E.  62nd  Awe.. 
KANSAS:  Kansas  City  {Mission).  5960  Lamar  Ave.;  MO.;  Baltimore,  1713  E,  Joppa  Rd.:  Rock- 
villtt  5542  Nicholson  Lane;  MASS.:  Boston  (WOlletlev),  165  Worcester  St.;  MICH.:  Detroit. 
1B645  W.  Eight  Mile  Rd.  &  19149  EL  Eight  Mile  Rd.;  MINN.:  Minneapolis  (Hopktntl,  101  Shady 
Oak  Rd.;  MO,:  St.  Louis.  9296  Gravois  Ave.;  H.J.:  Fair  Lawn.  35-07  Broadway  {Rte.  4);  N*Y,: 
Buffalo  (Amherst),  3476  Sheridan  Or.;  New  York  City,  35  W.  45th  St.:  Jericho.  L.L,  15  JefiCho 
Turnpike;  Rochester.  Long  Ridge  Plaza;  OHIO:  Cincinnati  (Woodlawn),  10133  Springfield 
Pike;  Cleveland,  5444  Pear!  Rd.;  PA.:  Philadelphia,  6318  Roosevelt  Blvd.;  Pittsburgh,  34&2  Wm 
Penn  Kwy.;  TEXAS:  Dallas,  2715  Ross  Ave.;  Houston,  3705  Westheimer;  WASH.:  Seattle,  221 
Third  Ave.;  WIS.:  Milwaukee,  5215  Fond  du  Lac. 


NEATH  COMPANY,  Oept*  1 1 -2 

Benton  Harbor,  Michigan  4902? 

□  Please  send  FREE  Heathkit  Catalog, 
Enclosed  is  I 


Schlumberger 


„  plus  shipping. 


fj  PI  rise  send  model  cs). 
Name 


Address. 


State 


-ZiR- 


City 

Prices  &  specifications  subject  to  change  without  notice. 
*Majl  order  prices;  F.0.6.  factor/         AM-277 
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THE     DISCRIMINATING   2METER  FM'er    FROM  ^MC&E 

THIS  UNIQUE  AMERICAN  HADE  RADIO  REHIRES  0HV?  QUE  RECEIVE  CRYSTAL  PER  CHANNEL  TC  GIVE  YOU  TWO 
TRANSMIT  AND  OWE  DECEIVE  FRE9UEN<X     EXAMPLE**    J«.94  RECEIVE  CRVSTAL  WILL  LET  VOU  SELECT  EITHER 
t46<34  a\  Mi.  94  TRANSMIT,   SAVING  YOU  THE  EXPENSE  OF  WO  ADDITIONAL  TRANSMIT  CRYSTALS.     DETAILED 
INFORMATION  AND  PRICES  AVAILABLE  IN  OUR  1973  CATALOGUE! 


6T-HR2 

6  ireq. 

crystal 

deck 


HF450MOS  FET 


PREAMP 


INCREASES  THE  REGBHCY  HR-2  OR  HR-ZA  RADIOS  TTSAAI^AITT  CAPABILITY 
TO  SU  ADDITIONAL  FREQUENCIES.      NO  MAJOR  0/ANGE  HAS  TO  BE  MADE    NEW  FROM  "TFMCIE"  406  TO  470MHz  PRF-AMP  HAS  Udb  OF  GAIN  WITH 
TO  THE  RAPID  OJHEN  INSTALLING  THE  6T-HR1  VECK  4.5db  HOISE  FIGURE.     WILL  OPERATE  FROM  1(7  TO  15  VDC     TAKES 

THE  SAME  AJiOUNT  OF  SPACE  AS  THE  HF-MJ  PRE-AUP. 

KIT *  9.95 

WIRED •••**»««,***»**+»*$f$#f5  VI  RED  OHVf ...•♦*,* $29.95 


HF144  MOS  FET   PREAMP 

OUR  FAMOUS  Z-HETEK  PRE-AMP  SHU  OUTSTANDING  IN  THE  HIGH  SAW? 
PRE-AMP  FIELD  GIVES   I7db  OF  AMPLIFICATION  WITH  ONLY  Wb  OF 
NOISE  INSERTION, 

KIT » .»«»*•«.»■•.»•««■*•  *■+  •*•.# t*  * »T* 
WI  REP ...... ....$!  7.  95 


SCAN-2 


with 


search 


back 


SPECIALS    OF  THE  MONTH 

TFMME  FOR  THE  MOUTH  OF  FEBRUARY  • 

HAS  THIS  FANTASTIC  OFFER: 

WAtfL  "ISO- HP*  SOLDERING  I  ROW  ONLV 
#17.95,  A  SAVINGS  OF  $2.00  OVER 
REGUALAR  PRICE, 


BUY  A  HR-2  A  OR  A  HR-2 12  AND  GET 

A  CtfOlSE  OF  TWO  EACH; 

t  OfAHL  "ISO* TIP"  SOLDERim  IRON 

,   Wr-144  PRE-AMP 

,  SCAN-Z  VECK 

.   oT-HR2  r?EOC 

FOR  ONLY.* 95* 

THIS  CAN  BE  A  WINGS  UP  TO  $31.95 

OVER  THE   INDIVIDUAL  PRICES. 


DECKS  miMTS  IN  HR-t  WITH  OUT  AW  MAJOR  MODI  CATION  TO  THE 
RADIO*  GIVES  USER  A  SCANNING  TVPE  RADIO  AT  A  FRACTION  OF 
THE  COST.    INCORPORATES  'SEARCH  BACK'  A  NEW  AND  EXCITING 
FEATHE  TO  SCANNING  TYPE  OPERATION. 

WIREV  OHLY ...*Jf.*5 


"TFtfCSE"  ALSO  CARRIES  CUSH  CRAFT,  A.S.P. 
AND  LARSON  ANTENNAS,    REGENCY  HR-M,  HR-6, 
HR-ZfZ  AND  TRAVSCAN  TRANSCEIVERS  AR-f 
AMPLIFIERS  AND  THEIR  ACCESSORIES.     PUIS 
SPECIAL  EUGJHEEREV  PRODUCTS,  ALL  AT  SPEC- 
IAL PRICES,      INCLUDED  IN  ALL  MANUFACTURES 
ITEMS  OUR  DETAILED  COMPLETE  INSTRUCTIONS 
SHOWING  FOIL  CIRCUIT  BOARD  LAYOUT,   PARTS 
LIST,  SOMATIC  DIAGRAMS  AND  PHOTOGRAPHS 
OF   THE  ACTUAL  PRODUCT  IN  OPERATION. 


WRITE    FOR   FREE  1973    CATALOGUE 
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COUNT  ON 


TUCKER 


WHEN  PRICE  AND  QUALITY  ARE  IMPORTANT 


The  Mode!  60  Frequency  Counter 
(shown  with  160  Hetrodyne  unit) 
measures  frequency  from  1  KHz  to 
60  MHz  with  a  full  5  digit  readout 
(overranging  feature  provides  an 
equivalent  8  digit  display).  With  the 
optional  160  Converter,  this  tiny  (less 
than  4  pounds)  counter  will  also  read 
130  to  160  MHz  with  a  sensitivity  of 
50  MV.  With  inputs  of  up  to  100  MV, 
the  unit  will  cover  the  full  range  of 
110  MHz  to  170  MHz.  Only  three 
switch  controls  provide  complete 
operation^ just  plug  in  your  signal 
and  read  the  answer.  Not  a  kit  and 
no  adjustments  to  be  made! 

•  10  MHz  Crystal  Time  Base  1 
PPM/Wk 

•  1  KHz  or  1  Hz  resolution 

•  115  VAC  or  12  VDC  operation 

•  Automatically  positioned  decimal 

Model  60  with  Manual  and 

Accessories ......  $299.00 

Model  160  Converter. $  50.00 


TUCKER 

ELECTRONICS  -  COMPANY 

P,0.  Box  1050  •  Garland,  Tx,  75040 


The  Tucker  Model  5509  Frequency 
Counter  has  a  full  9  digit  readout 
from  10  Hz  to  550  MHz.  The  Tucker 
Model  5509  provides  the  finest  re- 
solution, highest  accuracy,  and 
highest  sensitivity  of  any  counter  in 
this  price  range,  Many  features  found 
on  the  Model  5509  can  only  be  found 
on  a  counter  costing  much  more. 
Like  the  Model  60,  the  Model  5509  is 
simple  to  operate— just  apply  the 
signal  {10  MV  or  less)  and  select  the 
frequency  resolution  required  (from 
1  KHz  to  1  Hz)  and  you  have  the  an- 
swer. No  where  else  can  you  obtain 
a  counter  with  the  sensitivity,  read- 
out, and  accuracy  of  the  Model  5509. 

•  10  MHz  Crystal  Time  Base  1  part  in 
107per  day 

•  Sensitivity  of  10  MV  to  550  MHz 

•  Full  9  digit  In-Line  Display 

•  115  VAC  or  12/24  VDC  with  Option 
Power  Converter  available- 
Model  5509  with  Manual  and 

Accessories $950-00 

WRITE  FOR  SPECIAL 
BARGAIN  BROCHURE 


FOR  INSTANT  INFORMATION  OR  SERVICE,  CALL: 

•  GARLAND,  TX  (214)  348-8800  •  EDISON,  NJ  (201)  225-2900 

•  ELK  GROVE  VILL  (312)  437-8190  •  ORLANDO,  FL  (305)  894-4261 

•  CHATSW0RTH,  CA  (213)  882-4560 


VKK  PRICKS  u\  \  lit  I'RONICS  COMPONENTS  EIEALL1  GOING  I  P?    Ctf  ruur*».  ll tkmm*  lor  -urr.  Imi  w*  *n  ,rfthr 

ii|iitiMJfi  thai  Ihrs  itr«      llii-  n  ii  — inn  hi  Mi*  r*lr«'iit>ilir>  rump t<(-  im-nn  --  i-  link  dui    -,ili  -  .in   nl  M  m  *\»  rr*i»r*L  Our.  .iml  ullirr 

iin|rjMriii]i'ii1   itMri1iuti»r>"  alnlih   In  in  "irlialr  Itm  jirtu  *  |ir*;ut-r  ri|'  |tU I;n  ImvrV  nwn;i|i:uiU   L*  «in\ilK  rrilm  r<1.    \\m\\  limits 

tflH  ll  ii-    I  TL  il*vn  <  ■>.    I  .KM">.  iAIIil   \lflS     l>i  .irr  r.iliiiih'd.    Diir^Knr','    I'Li  ■  4    \  oU.r  UltllT  tU*W    fill   a  gtH)(|  *li»*k|iili- .of  ■  ■■  nii|fei»l<'i  1 1  - 
uliilc  th<-  llubln  Mt"r  pjiniilisr  -Mil  cxi-l -. 


■J  WAVEFORM  GENERATOR,  6FB 
Jusr  Km   ur  these  8F-5  device*  pro- 
\  ducet  sine,  square,  triangle,  ramp  end 
sawtooth  wav? forms  without  sdd»- 
tional  active  components.  By  jcfcl  >rvg 
a  second  BF  5,  you  on  create  *mp!.- 
tude.  frequency  ot  phase  modulated 
variety  of  these  waveforms    They 
are  able  to  replace  farge  discrete  waveform  generator 
costing  from  S POO  00  to  SI  300.00.   At  the  same  time, 
they  greatly   reduce  system  weight  and  power  corv 
sump^on,    Full  technical  data,  P.C.  layout,  assembly, 
and  hook-up  instructions  Inducted 
BFB  WAVEFORM  GENERATOR S9.75 

I  GENERAL  ELECTRICPA-234J.4-WATT 

'[POWER  AMPLIFIER ~ ST .25 

This  amplifier  ii  housed  in  a  plastic  dual 
in-line  package  with  a  lab  for  heat  transfer 
Has  only  four  active  terminal!,  and  require*  only  one 
capacitor  for  stabilization.  Compatible  with  B,  16,  or 
22 -ohm  loads.  Application*  include  P^A,  systems, 
phonos,  movte  projectors,  TV,  AM  and  FM  receivers. 
GENERAL  ELECTRIC  PA-26S,  S-WATT  VOLTAGE 
REGULATOR,  Housed  in  plastic  dual  in-line  package 
with  staggered  leads  and  power  tab.  Usable  over  wide 
range  of  input  and  output  voltages,  Input  voltages 
to  37  volts  and  outputs  from  3  to  30  volts,  Usable  in 
a  wide  variety  of  circuits, 

FA-234  POWER  AMPLIFIER  Si. 25 

PA-2S6  VOLTAGE  REGULATOR  St. 25 


SUPER   QUALITY   I.C.  SOCKETS 
Sockets  made  by  T.I.  and  Cinch.  All 
are  low  profile,  compact  types. 
14  Pin  Dip  Solder  Tale  Sockets 

3  for  $1.25       16  for  S500 
16  Pin  Dip  Solder  Tale  Sockets 

2 for  SI. 00       T3forS5.00 
14  Pin  Dip  Gold  Wire  Wrap  Sockets 

2  for  51.25       10  for  $5  00 
16  Pin  Dip  Gold  Wire  Wrap  Sockets 

2  for  SI  -50         8forS5.00 
10  Pin  To-5  Gold  Sockets  (Cinch) 

2  for  SI  00       13  for  55,00 


SINGLE    CHIP     7  SEGMENT     DISPLAY 
COUNTER,  AND  DECODER.    That's  rtghfi 
A  single  chip  TTL  decade  counter   wtth 
latches,  SCO  outputs,  a  7 -segment  decoder 
driver,  AND  a  7-segmenr  LED  display  (with  decimal) 
on  top.  Only  0.15"  thick  loot  counting  pins),  ilia  chip 
mounti  in  a  standard  iB-pin  DIP  socket.    Digits  are 
0,270"  high  and  can  be  latched  in  during  the  n*X1 
count  or  blanked. 
0  27    OLD ...515,00 

SPECTRA  -  STRIP  FLAT  BONDED 
We  know  this  i*  what  everyone  wantsj 
tor  their  home  brew  projects*  beeai 
they  always  ask  lor  it.  We  now  have 
over  5  by  106  feel,  but  it  won't  last 
long,  so  order  now  before  it's  all  gone. 
We  don't  want  any  broken  hearts.  Specs:  20  conduc- 
tors, 2d  AWG.  7  strands,  sire  h  ,88"  *  .044".  We  could 
give  all  its  virtues,  but  most  people  know  them  or  could 
easily  look  it  up  in  any  industrial  electronics  house 
catalogue, 

Sh,  Wt.     1  lb./10  feet Order  No.  SSFQRC  (ft.) 

Price:      $.35/1  ft.  51. 00/3 ft  $5.00  18  It. 

530  00/100  ft.  SS5.00/200fi.      $100  00^400  It. 
S20O0O900lt.  $500.00 '20€0  ft. 


70WATT  RMS  AUDIO  AMPLIFIER 
BASIC  PACKAGE.  STEREO   55.50 
Take  advantage  of  Sjgne  tic's  ME 540 
power  driver,  (class  AB  amp].    De- 
signed for  35  warn  RMS  per  chan 
net.     Distortion     -5%  frequency  response,  + -Sdh 
20H*  to  100H/.    NE540  requires  two  power  tran- 
asters,  a  2N529G  'NPNI  and  a  3N6109  iPNP). 
supplied  per    NE    540.     Kit  package  includes  121 
NE540,  (2\  2N5296.  121  2N6109.  information  on 
P+C  board  layout,  parts  and  circuitry,  and  a  list  of 
miscellaneous  small  parts  required  to  build  The  70 
watt  amplifier  fot  stereo. 
D  NES40 

NPN 
PNP 


i,ot;i<;  and  ofkr  vfional  mr  supplies 


S2.25/ea, 

75 

.75/ea. 
S5.50  fa 
S2.95  ea. 

SALE 


D  2N529B  35watL 
D2N6109  40  wan 
□  70  watt  Stereo  Kit 
D  3S  watt  Mono  Kit 

HARD-TO-GET  DIGITAL  l.C/i 

D7447   BCD  To  7  Segment  Decoder  Driver  ST  06 

D7490  Decimal  Counter .  S  .76 

LJ  7465    [Jimpaf  »1nr Si -i?5 

D74192      Up  Down  Counter  ..-  51.45 

DRCA  CD4001       Quad  2-lnpui  Nor  Gate 

(Cosmo&) • ,t. .......  $1 ,25 

CompSementiry  Pair  & 

Inverter $1-50 

Hex  Buffer ST  50 


□  RCA  CO4007 
DRCA  CD4010 


/ 


& 


,.-:-0\ 


MISCELLANEOUS  SEMICONDUCTORS.  SALE 

□  MUS  4988  Silicon  Unilateral  Switch.  Useful 
for  voltage-sensitive  switch,  sweep  generators, 
etc  $1  00 

D  MUS  A6S  PW  High -Current  Daifmgton  Trart- 
sistof     Super  high  gain  in  a  small  package .  2  $l 

Q  MPS  AT 4.  NPN.  SAME  AS  ABOVE        2  SI  00 

COMPACT  BRIDGE 

2  Amp    200VOM  $    60 

2  Amp    400  Volt  SI. 00 

?Amo    600  Volt  $1,50 

2  Amp    800  Volt  S7.00 

2  Amp  1000  Volt  $2.50 

4  Amp    400  Volt  SI. 50 

4  Amp    60O  Volt  S2.Q0 

4  Amp    BOO  Volt  S?  50 

PLASTIC  FIBER  OPTICS.  Plas- 
tic optical  monotibers  are  conve- 
niently card  mounted  and  avail- 
able m  five  different  fiber  diame- 
ters   Excellftm  supplement  for  B 
and   F  Fiber  Optic  Kits  to  pro- 
vide  additional  liber  optic  mater 
laL    Fibers  available  m  diameters  of  .005"  (250  It. 
card),  Oftei  design  versatility  to  R&D  and  product 
engineers.    Specifications  -  ma xi mum  com.  opnr, 
temp.  ■  1 70  degrees  Fahrenheit,  acceptance  angle  ■ 
67  degrees,  numerical  aperture  -  0  55,  transmission 
range   0,4  to  1  5  microns.  YOUR  CHOICE  -  $T  00 
[TIMER,  0  to  2.75  MINUTES  GENERAL 
iTIME.     New  packaged  timer*,  for  M5V, 
60  Hr    Timer  r*  set  for  2,75  mtnutes  1 168 
secondsl  of  operation.    At  the  end  of  op 
erafing  cyde4   a  SI*DT  switch  is  closed 
May  be  reworked  to  provide  any  time  delay  be- 
tween 0  and  2  75  minutes.    Makes  a  useful  lab  or 
sequence  timer.     Latest  design  with  current  list 
price  of  $15.00 

Sh.Wt.     1  lb.  TGT  $2,75  ea, 

2TGT  S5  00/2 

scst a  \  62i  \i  mo  mmvwM 

Q  I.C.  *ad'D  ■mplrii^r  in  t-I  pin  DIP  ppekage.  covid^s 
up  Co  4  wain  pDwH  tMith  pn](»f  hair  unit,  and  Jfl  Valr 
Supply  Can  b*  uMd  at  t?  Vo'it  wiTh  rittfuced  output 
power      St. 95  6  for  £10  DO 


fure  A,  pottnt    o^if  vuppi^  5  VOUi  at  1   Ampere, 
inert  circuit  proof,  ultra  high  rvgulat*on    uiKa  Ida  nppir 

SI  6  00 
Figure  A,  potted  Op  Amp  supply.  +15  Voiif,  and  -t5 
Voln  at  0  5  Amperti     Wq  b>  Analog  Devic*t.  umiliar 
to  their  model  902     Short  circuit  praol.  ultra  high  per 
formBfice  ...  S79-00 

1  Figure  0P  5  Volt  1  Amp  supply,  regultttod  by  Fairchild 
9305,  ahon  err cuit  protctrnd  $9.75 

Same  as  above,  in  kit  lorm  $?75 

Mating  Connector  tor  otoovtt  Si. 00 

5  Voir    5  Amp  raguleiKd  rupply,  by  fliuiyne    fnot 
ihowrv).  S29  00 


CALCULATOR  CHIP  S^EClALin 
On-  of  tne  largest  manufacturers  of 
MOS  Integrated  Circnils  hasdiscon- 
ued  tus  three  chip  set  in  favor  of 
a  tingle  ctup.  This  is  the  hobbyist's 
gam,  smce  he  can  now  obtain  this  futly  tested,  high- 
ly flexible  set  at  a  fraction  of  what  even  ih«  largest 
calculator  manufacturers  pay.  Con  si  its  of  three  24- 
pin  LG.'s,hasdebouncod  mnutPniqhi  difjii  capacity, 
1  decoded  seven-segment  output.  Fuji  data  included. 
S-Digrt  Floating-Point  Calculator  Set ...S9.75 

f  FAIRCHILD  VOLTAGE  REGULATORS 
This  it  the  UA  7800  Senei.  Three  termi- 
nal regulator,  with  thermal  overload  pro- 
tection and  internal  current  limiting,  nuk- 
ing it  essentially  blow -out  proof.  Because 
simple  circuitry  ii  used  with  thit  device,  designing 
regulated  power  lupplies  ii  duck  soup.  Output  ii  rated 
at  0  to  1  ampere;  maximum  input  voltage  m  35  volts. 
Choice  of  voltagei:  5,6,8,12,15, IS. or  24  Volts.  Order 
at  7805.  7806,  7808.  etc. 
Voltage  Regulator     (Specify  Voltage) S2.00 

^j  SHRINK  TUBING.    6  and  F  has  a  truckload 

|  £=»    of  shrink  tubing,  but  we  still  expect  it  to  go 
fast.  If  you  have  ever  used  shrink,  you  know 
"^  it  is  1  nd  is  pen  cable  for  ele  ctr  onic  construction, 

Made  a  wire  too  short >  Just  splice  and  shrink  tubing 
over  it  and  it  will  look  like  new.  Pins  too  dose?  Same 
tolution.  Excellent  results  with  hot  air  gun,  soldering 
iron,  or  even  a  match.  This  is  polyolef  in  type  where 
outer  wait  shrinks,  inner  well  melts  to  encapsulate  wire. 

SHRINK  TUBING  ASSORTS ENT,  35  feet  each,  of 
1/6,3/18,  1/4-inch  tubing $5.00 

SFECIAt  I.C  "S,  PHASE  LOCkKh  LOOPS 

I !  Ml  ruin  Pha.w  KiH'kvd  l^iop  ..,,.,,,,  T ,,  T  S4>65 
NE56J  Phase  UwkM  Loop $4*65 

0  NrSTifii  P1»a*i*  [,r*rkfd  I^op  «..,....*«.*.«  $4-65 

N£565  fha^'  I^irkntl  I  tuip  ». ♦ .  *  .  $4.65 

\K^>t*h  F'unr I uin  CjPiterator/Tonr  Fnrorirr. .,  f4.65 
NS-1567  PI  I     r.rw  Drrodrr .*,,,,  $4.65 

O  NE595  Four  QujdraJil  Multiplier.  ........  $3.75 

NE555  Timer,  2u  ^v  to  I  bonr,  Sprcwl  ..$125 
Ll  Send  S  25  for  I  ate  it  Catalog, 


*LL  ITIMS  *III.Ht:  *riCHT  \tlT  SPF.UFILD 

NISI  XI  r   K4IIUV  Hit   I     <.  *, 
IVMr«dh«fP«laH]r>S31-Srr4  vt  l6|T|5JiUii 

HjifA  \ttr*T>f*rH        Hi t*fti h»i gc     |]11  On  miniTnBTn     Sp 
dP.O.'l    pin*- 


master  charge 


1 


$1000 

Minimuni 
Charge 


BaikAhfphcahd 


B1F.  ENTERPRISES 

***■>  itlTl  SB  1323 


BRAND    NEW   CATALOG    THOUSANDS  OF    SURPLUS    BARGAINS 


KIT 


**t< 


hf| 


TdL 


^»«* 


N^h!  Kor  fidomii  offices,  juiI  M»ninrfful  ^*iabliftlv 
mrnl*,  and  trm*-  ftptjplr  *b<*  lik^  larpr  display*,  *"h*r- 
irt*"n>  jppt-ar  a^j  lu>*hi  rfinhtUKi*^  tint-  *  liii'li  ran  be 
irad  from  di*l*nir*  a*  trral  as  150  f«*.  All  dn»T 
circuit-,  are  solid  ilatc*.  Jiid  unit  employs  ne*  ru*t(»m 
LSI  clock  ehip.  Indtrilr*  bi»wr.  minuter  and  wwitd" 
May  hr  +ttrd  for  21  hv»ur  »r  12  h-rur  operation  with 
a  »mptr  jumpf-r  rhanpr.  Kit  ciffrrrd  ™mplHr  *  tlh  Of 
without  ra?*-  lor  ru>tnm  hi  *t  ilia  I  ions  Part*  tnrludi- 
['  i  h*»jfd.  Mirlrt*.  4ilid  *tj*i-  r«»mponeOl%  Kardwarr. 
rrastorv  fajjK  v*r*injt  fillrr,  He. 
Sh.Wt.        ISIbv 

*.thCue  GNNC/C  t?*.3a 

Without  Case         GNNC  i84,Sfl 

LOW  PRICED  6-t)KU.    C^OCK    KIT 


^RlEl  „. 


?  30 


MS      - 


New,   low -priced   dt-iUl  rlork  with  General  Elwlnc 

T-MLftiiK-nt  nunwrn  di-p|j\  1 1 ■  Lh^- -_  ui  a  !*t*li-d  milnul 
wood  rabinri  In  l°72,  tin-  ILiK  m?tie  dtr-pU)  rJi>«-k 
made  history  bt  brine  lhr  iir^i  and  ooh  i  l<idk  with 
*4rrtroo*r  hour?.,  niuiutr*.  and  second?  tji^pliv  undrr 
SlIMI,  Vow  we  hate  broken  I  he  $,>0  pnc*-  harrrtT  for 
1 973,  and  we  doubt  that  jmytn*-  m  the  near  future 
will  be  able  lo  matrh  tin-  -up*T-|nw  prtrr!  t  hi-  rrn- 
norm  i-madc  po*Mlj(f  by  a  new  lar^e-wMle  uilrcralum 
chip.  ru$tonvdrM£iird  lur  a  *i\-dipi1  rlrnk.  f  |m  k  lu* 
IM'.I)  i  ml  put  lor  *■%  Iff  rial  *h'*  «■*■*-  HfrJ  b**  wirrd  for 
!M  or  12  hour  oprnillon  with  oiih  a  *mioli<  |iiuipcf 
fhsnpe.  (..ompletc  wtlJi  all  piirK  god&ets,  iimtrurliiiti 
manual,  and  real  wood  raj*.  Only  ji  sold  mug  iron  and 
.t  mti*h driver  lire  ni|iiirrd. 

sh.ur  r,ibs.  LI'Ih  ft  147.80 

SAMKFJN  HIGH  POttKR,  II IC.  1 1  PKKI  OKM 
\m:£HYHRII)  VOLTAGE  REGl  LATOKN 

Tliew  hybrid  re£iilaloi>  are  easy  lo 
oaet  rrt]  niriu«  no  external  cornptin- 
eutL        Exretfcent    for    operational 
amplifier     supplies,     lofic    supplies 
^  ■^y/ /      and    otbrr    high    perl'oniianrr   app- 
^S^yJ        IkalkinsL       Ml    regulator*    ha*r  lew 
than  "it?  millituU*  ripple  and  brltrr 
than    V*    line  and    load   regulation, 
nor    mod*4§    far    enceedinj    llni 
jfkotaDft. 


o  SCHOOL  12  >oltm  I  Ampere 
!   SI3150E  15  \0U>.   I    \mprrr 

Srt2-M>E21  \*dK  I   \mpcre 
SI3II54)E  n  Villi?'.  I    \n*pn-r 
SMiriatM  5  Vol  I »,  ii  Aiupcres* 


WIRE  VVRAP  COMPUTEM    WIRE 


,  <■  >  .  P  .  .  .  if^4d 

...  42.25 

.....  J2.23 

.  - .  *  .  biAdii 
,  J7.00 


i    +  ■*    * 


New  surplus  from  a  large  cornpui&t  company,  Suli-i 
silver-plated  OFHC  copper  conductor.  Special  high 
temperature,  mm-waii  insulation  of  teflon,  and  otlwr 
quahiy  material*  Extremely  rugged  and  flexihlc  w 
wrap  wire.  In  addition  to  usual  apphcatiofii,  csn  bs 
used  for  effective  btesdbowrf*ng.  and  wherever  quick 
stripping  of  solid  wife  it  desired,  Different  colon,  are 
now  available.  State  first,  second,  ainrf  third  choice  ©I 
colors.  Slipping  weight  per  500'  is  1  lb. 


Conductor  Order  No. 
Size 

30  WWW3QW-. 

26  WWW26|fU 

24  WWW24(ft.l 


soo* 


1000'         lO.OOO' 


ss.oo 

S9  00 

S75.O0 

S6QQ 

ST  1.00 

S95O0 

S5  50 

ST  2.00 

S  100.00 

ROTARY     THUMBWHEEL    SWITCH 

Brand  new  digital  switch,  available  with 
output  m  straight  decimal  form,  or 
BCD.  Widely  used  to  set  up  predeter- 
mined counts,  or  in tervafs, digital  value* 

or   didital-io-analori  vah  Prices  quoted  are  per 

section,  or  decade. 

DECIMAL  OUTPUT  nO-positkinf  RTSDC0       $2.35 

BINARYCODEO  DECIMAL  RTSBCD       $235 

OUTPUT 

HIGH-TEMP    POWER    TRANSISTOR 
2N !  01 5D         NPN  Sincoo  200W 

Power  Amplifier    200V        10A     S2.00 
10 for  $1  7  50  or  1  00  for  51  5000 


r^l 


DCU    KITS 


**--. 


74192 


?47S 


SANKEN       HYBRID      AUDIO 

AMPLIFIER    MODULES,       We 
kl-1u25A|  1 

I  have  made  a  fortunate  purchase 

of  San  ken  Audio  Amplifier  Hy- 
brid Modules.  With  these  you  can 
build  your  own  audio  amplifiers  at  less  than  the 
price  of  discrete  components.    Just  add  a  power 
supply,  and  a  chassis  to  act  as  a  heat  sink.    Brand 
new  units,  in  original  txjxes,guaratftGad  by  B  and  Fp 
Sanken.anri  the  Sanken  U.S. distributor.  AwilaMi' 
in  three  sizes:  10  watts  RM5< 20  watts  music  powtfj  I, 
25  watts  RMS  (50  watts  M.P.),and  50  watts  RMS, 
(100  watts  M.P.)  pin  Lihaimnl.    Twenty  p.jir  miinu 
lacturer's  insriuctton  book  included,  Sanken  amp 
hfiers  have  proved  so  simple  and  reliable  that  they 
are  being  used  for  mdustnal  applications  such  as 
servo  amplifiers  &  wide  band  laboratory  application: 

DSHOTOY        10  watt  RMS  amplifier. 

industnal  grade... .  S4.75 

DSM025A       25  watt  RMS  amplifier, 

irtduvrr ial  grade $14-75 

Q  SH050A        50  watl  RMS  amplifier, 

indu st rial  grade, 522.50 

D5H025E       25  watt  RMS  amplifier . 

economy  grade 514.00 

DSM050E       60  watt  RMS  amplifier, 

economy  grade $21.00 

DTransformur  for  tiereo  10-watt  amplifier! 

n  Transformer  for  stereo  25  or  50  watt 

amplifier*  \b  lbs.}... S5.95 

DSet  of  13!  2000  mtd   50V  capacitws 

to»  10  watt  stereo S4.Q0 

DSet  of  13)  2200  mfd   75V  capacitors 

for  25  or  50  watt  amplifiers  SS.OO 
D4  Amp  Bndge  Rectifier,  suitable  foi  all 

amphfiets S2.00 

D  Complete  kit  fo*  100  watt  RMS  stereo 
amplifier    1200  watt  music!  including 
two  50  watt  Sanken  hybrids,  all  parts. 
instructions,  and  nice  1/16"  thick,  black 
anodued  and  punched  chassis .,. 588.00 

□  Same  for  50  watt  RMS  stereo  amplifier, 
includes  two  25  watl  Sankens,  etc.... S53.00 

□  Same  for  20  watt  RMS  stereo,  includes 
two  10-watt  Sankens,  etc, ♦♦ S30-00 

ELECTFfOlVIC  PRESET  COUNTER 

This  counter  is  from  a  copying  ma-      11 

^  >.^  chine.    It  uses  two  Durant  nlectro- 

!i  un  (inamcal  decade  counters,  and  i"      £ 

Hjfde  5  a  n  ice  power  su  pp1  y .  e  t  c .  Two     0 

"rStary  switches  allow  the  unit  to  be     -i 

"     preset  with  any  number  from  I  to     g 

50.    When  the  number  of  pulses  m  reaches  this  count,     *jj 

a  relay  opens,  shutting  off  the  connolled  unit   Should     ^ 

be  useful  for  cod  winders,  and  other  applications  n      < 

quutng  shut-off  at  I  predetermined  count-  The  parts    cj 

alone  at  out  low  price  represent  a  J'stear\  as  the  unit 

has  high  quality  switches,  silicon  recbfiecs.  transform 

en,  etc. 

D  Preset  Etectrpmc  Counter     (  6  lbs.  ) S6.75 


SfwrAI  llrffwr 


DECADE  COUNTING  U*a|TSWlTH  READOUTS 

Alwwi  orif  O*  B  <t  F'i  moil  pofHriM  itefm.  no*  (n>»d  id  tntfudf 
df illad  bctJtilv  I.C.  ****?»   and  **fht  «ngif  mkLH  *&*  **M*t*ti     At 
langcii  w  Ttwi  Hi*iT*  am  tt*  »»«*"ti  rtl*  by  *"*•  ■"*'  it*»«iht  p»»i 
of  wff«  buwri  rhroufb  tdr  pn««*.  ptwiit  u>d  ■«•! 
fM  unm  ww  »»«a«t*«  «t  "caiftiii. 

74»  BmvC     ID   Mmj    Ktutilfi        U*a   -i   fr^urtoi 

ffm'l 

■  ?4»0  f  iwpi  prrMRsblv  50  «M»  hah     UvM  ***** 

r  ifMrf^  «n4.'4*  pf*ttTt4b»litT  a  rK|tii7«a 

^ountpr    S  MM;  DptrjLbon      Mai  M)  mfMi 
lain.  <hm  ih*l  Mtkft  ilw  omit  fount  up.  f*m  olhv  down* 
:jmi  include  Umm  whvf*  it*«  cpunTa*  np(*hri  104  rtmrtMf 
ami  eoutifi  dawn   to.   itro    FTKHVtoriPg  1  l*qu*nc«  ul  «<fn1| 
1  4     kpfpmq  t**i>   of  p«)pto  in  1  mom  &v  cuunlin^  up  Iq* 
*n|r i«i  «nd  down  to*  d^twfUif" 

A(fdl  latch  MJMflilily      Uwrl  m  counter  (ft  .l.ipiJ^I  CnrtliOu* 
iJnpUyirii)  1**ijuaricv  Mhil«  n*tw  fiK)uencY  i»  h#nnj  eonnttd 
Fm   UnrFlliirupl^d  dKpUy 
/447        fi*nc  thie«l*t  inoclulp     Drm«T  banc  widn  ltjdi^m  itiiplav 
if  I111  |i   n  mcluilfid  lit'  all  niuduli'i 


KltWEST    DCUf 

Th  1  OCU  camhtnni  ill  (rf  th*  Initurri  of  our  dlhor  coUriun(|  unUi, 

Iful  ii.  hio)h  ipeid  couhlihg  uprfir^fi  Dptratiofl,  MQiAff".  ind  ppt»t 
Jh  *ddnt<on  il  rnriwde*  *  ertttip»iitm  l?*8b!  ind  a  ihu(mbi*fhij»i  twitch 
Mi  orjrr  H>  ftrttvidt  fompii  IM*t»  dnd  pTt^a-T  «>pahlll(V  Wild  ltr»l  mm 
ba^ilMW  Van  G*A  (Iti  |h«  t|jlli.>*.rkg 

II    Counl  up  or  d&wto  H  tpMdt  to  33  MsgjHfftj 

21    Slaw*  p*r*4t>ui  rtwl»l  durmfj  hw  count 

II  P»**e1  fe  M*V  nunaba*,  Oount  dCmfi  IDT  up  I  and  f#nppplp  a  IcHJtc 
|#t*i  aafcain.  eouttt  c*  i**u  ri  ifflctmj:  Stack  vr*«*J  unkti  |nd  fin 
■niaa  Ib^tC  kwl  for  «ny  count  pllir  thin.  J*f& 

■     *%«wt:  K>  J*ra.  counl  i*P  lor  tluwrt>  m)  pmiH  t  l«fK  art**  io# 
■nv   nuanfacr  fraatci   w  aQuaf  tn  Oat  nufnbcr  prcatt  «»  Eflfl  tftunab 
riinl  awech    StK»  t#r»r»P  DCU  »  wk!  pmrr«it  «  ¥09 c  U.rl  ihc» 
ffaj  whtttw*  nwmfert  it  v*a1rt  tfcan  <k)uJb  to.  Of  **«  TB*n  nuffakvtt 
prawt  cm  iM>!fh«1 

use  7*47  c*un  ■*#  tun 

7*90     74TS     ?*J?C&unt#T  J9  JS 

?41K    7*Ji    ;«47  Counfw  no» 

U19J    7447  Count,  r  tiJfi 

7419?    747S     tUt     /«ffi   Ub«-p »*l  DCU  *T4S0 

PtmCTlOH  GENERATOR      KIT 

IMPOSSIBLE!  A  f7()0.00  function  grnrralor  For 

$*)<)A)in    Uui  trtji-f    Thenew.low-eoftr  XAK  1!05 

irkinolithir  wavriorm  ciiuratur  mak^s  llu^  pner 
l»>s*.ibli1.  t)ur  ktl  w*v*  I  wo  generator  circuit*  -  nm1 
in  a  carrier  genera  lur,  and  produce*  sinr,  Iriangle. 
^|UAnk.  sininuili.  ramp  and  puLni"  wavei'orm>P  lln- 
HeOPisd  i>  a  nuMlulalion  generalor.  for  amplitudr  or 
firqwnrv  eihj  dub  lion  ul  the  output  tmi'tnrm*. 
Output  trequnicv  rjnijjr  i-*  from  20  Hz  to  1.5  ifn*g*- 
Hrr-lT-.  Mutlutaiiun  i>  ^Mritrli-ael^lable  (ur  inter  nil 
AM.  internal  FM.  ur  nltrtul  tnodulatittn. 

Model  AR-h20k  turu-tiun  (..eneralor .$99-00 


Amp 
,5  Amp 


& 


EPOXY  RECTlFIEftS 

400  Volts  8  FOR  SI .00 

1000  Volts  4  FOR  St .00 


Send  $.25  for  latest  super  catalog. 

ALL  lit  MS  WMKKL  WEKJHT  VOT  SPi-.ClFIIlD 
POSTAGE  PAID  IW  1HF  I  .ILA. 

IVi(i«-*tHiaJfn»4>lnl7|S.Vf-STT4  W  j*l*>  5il3-aajl. 
HO.tr  'l   fir«ar 


mm  nwg? 


B.&  F.  ENTERPRISES 

P  O    Bob  44   Hjihorm*    Maosacnuatti  0)937 


NEW  and  SURPLUS  ELECTRONICS  FOR  THE  HAM 

and  EXPERIMENTER 


2   METER     FM     TRANSCEIVERS 


MODEL  1C-21 

*  2A  CHANNELS    (WTTH 

XT  ALB  SUPPLIED  FOR 
7  CHANNELS), 

*  10  WATTS  OUTPUT, 

*  DYNAMIC  MIKE. 

*  AC  -  DC  OPERATION. 


S  3"73,35 


MODEL  1C-2D 


•  12  CJUttNtLS   (WITH  3CTALS  SUPPLIED  FOl 
S  CHANNELS  J, 

*  ID  WATTS  OUTPUT. 

*  DYNAMIC  MIKE. 

•  12  VDC  OPEEATION .  S2B9,95 


$25-00  WORTH  OT  CATALOG  MERCHANDISE  WTTH  ALL  CASH  ORDERS, 


ALPHA -NUMERIC 

KEYBOARD 


SSOS2 

MICRO  SWITCH 


MODEL  SW-10639  contains  61  *1SW1  J  Sohd -State  «w»icnc* 
including  key  tops     ROM  encoded  irtto  ESCPIC. 

MODEL  RW-D1135  contains  56  #7A1M5  Pood  switches  including 
Key  tope,  diode  encodsd  into  EBCDIC. 


DIP  CUP"  IC  TEST  CLIP 


& 


UlCTWjipci 


WOK  L  19  It 

^  35 


POM  14  OR  It  DUAL -W  U«£  PACKAGES 


to    \*  V   16  iMd  OfPS    TMl  Un«i*  Am*n  ji-ill>-  r#- 

CulH    NullWftui  trt!  pretwl  *n*V  t»  <uirH>  cnnn«rtin!  tor  Punrti 
irw  tflttlW- 


MOS  DIGITAL 
CLOCK  CHIP 

m  1495 


"' 


*  *  * 


)CREST 


POWER 

WTTH:   FUSE,  SWITCH,  AND  LAMP 


rota  digit  electronic  clock  LSI  circuit  lit  40  pin  0IF. 
EhtilgiMdl  lor  direct  output  to  Liquid  Crysml  Display, 
Interna)  options  include:  Alarm.  Snontv,  Seconds 
Display.  Reset,  and  24  hour  operation. 


Sg3D 


mnl  I    SL 


Other  Models  Available 


WDEL  i 


E 


D 

I 

G 

I 

B 

E 

Z 

E 

L 

alpha-numeric 
display  bezels 


S    B 


mm 

B0X5 


MODEL 
9C-5-H 

9 1 5-11 


9%0-Q 
950-XX 


1^1  igt          tgf  l£* 

,00  *.S7  1**72  1-74 

,80  2.00  1.173  £.57 

,fto  3.00  1*!?*  5-57 

,60  4*00  1.17*  4*57 

i*5S  5h0O  t,?50  5-57 

-B0  5.58  !,i72  5,55 


PRICE 

1-24  25-99   100-CrP 

12*25  2.07      1.91 

2,50  2.12     U93 

8,0  2.21      2#04 

2*19  2*25     2+OB 

2*75  2-53     2.35 

2,65  2-43    2-25 

J,IJ  2.S9     2.67 


Deluxe  Electronic 

Equipment  Enclosures 


i.3S     6*50     1,750    6*37 
WHEH  OnUSPJHO  REPLACE  XX  WITH  FttTEH  COJjTJH  COPS* 
HK'JTHAL  *    15,   BED  *  £0,    iMflSH  =  70,   ffREEM   ■   90 

iiuDlt!    954X0        (ttodfll  050  with  JfEU  Flltw) 


a>UiJt£H3*li                                      1 

KflALl 

MOttti 

HI         M        DVTTH                                   VMM 

HIT 

"A" 
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*M 

"V 
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f«9 

«M 
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It! 
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I" 

UK 

r 
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«M 

a 

•jh 

all  ■  tM  *  * 
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■jh 

at 
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M 
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H      F|<Wf   *H*i   i*ov>nnd   ttikh   Via 

rranlfrr      JY£ 
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"MA" 

9  1/8*51/3  ■  ■  (llPiflli  PiiwlJ 

a  .95 
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7,44 
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OTHER  DISTRIBUTOR  LINES 
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projects  wahl 
unlmnrted 

HUNTER  TOOLS 


\ 


BUD  RADIO,  INC. 


■I   ■   ■  ■ 


sr™*m  wjuhnfb  MK-RnriflCLiiTS  1 


KA     ELECTRONIC    SALES 

131S    SLOCLMVI    STREET       DALLAS.    TEXAS    752D7 

ISM  4|  J  7^,  >  -  3S3Q 
7417-1 SS2 


WRITE  FOR  FREE  CATALOG. 

VISIT  OUR  STORE  SATURDAY  FROM 
9AM  to  5  PM,  LOCATED  OFF  STEM- 
M0NS   FREEWAY  NEAR  OAKLAWN, 


NEW  and  SURPLUS  ELECTRONICS  FOR  THE  HAM 

and  EXPERIMENTER 


T^e Time TIJac({q&    Electronic  Clock  Kit 


Step  Into  Thfi  future  With 
THE  TIME  MACHINE 

Smalt  Size; 

Z  1/4  X  4  1/2  X  £  3/4 


BASIC  CLOCK 
ELECTRONICS    {KIT) 

$45.50 

HAWD-riMtSHED  SOLID 
WALNTUT  CASE 

8.95 

Options: 

ALARM 

4.95 

SNOOZE 

2.00 

MANUAL  RESET 

,50 

AUTO-POWER  RESET 

-9* 

SECONDS  DISPLAY 

1.00 

Introducing  thir  mtt&i  stylish*  compact .  state- of -the-ftrt  electronic  clock  ku  available  anywhere. 

THE  TIME  MACHINE  uUUzes  the  Eatest  electric  techniques  and  advances  to  provide  Umm 
information  like  no  clock  lias  baton.    A  large  Scale  integration  (LSI)  circuit  provides  ttm  logic 
to  cenver*  the  £0  hertz  line  frequency  into  a  dis playable  time.    Internal  options  include  a 
presettable  alarm  circuit j  flvo  minute  toooze,  and  24  ticur  time* 


2  -METER    MARKER 

KIT 


GENERATOR 


13 


95 


PROVIDES  A  MARKER  SIGNAL  ON  ALL  STANDARD 
2-METER  FM  CHANNELS,    INCLUDING  THE  REPEATED 
INPUT  AND  OUPtTT  CHANNELS  AS  WELL  AS  DIRECT 
CHANNELS. 


WAHL 


Greatest  advance 
in  soldering  since 
electricity . . . 


COMPLETELY   PORTABLE 

HEATS   IN   5   SECONDS 

SOLDERS  UP  TO   150    JOINTS 
OR   MORE   PER   CHARGE 

RECHARGES  AUTOMATICALLY 
IN   ITS  OWN  STAND 

NO  AC  LEAKAGE  OR  INDUCED 
CURRENT  TO  DAMAGE  DELICATE 
ELECTRONIC  COMPONENTS. 


$)995 

NEW- GUARANTEED 


COMPLETE  WITH  RECHARGING  STAND,  FINE  TIP  AND 
INSTRUCTION  BOOKLET 


I 


TOUCH  CALLING 
KEYSET 

A  IS-button,   alpha- numeric 
koyaot   equipped  with   a 
tone  generator;   identical 
ta  theaa  u*Bd  in  Touch 
Calling  telephone.   The 
tonr   frenarator  la  rod  tin  toil 
en  *  printed  circuit  card 
to  fc**lc   of  th*  kayaat. 
JLll  tana   fr#qvsnEi#*  ara 
produced  toy  a   ono- 
trjuuLatar  oscillator. 


24 

NEW 


95 


-1.400  U 


"7   Segment  LED 
Display 

?,30  3^5  EACH        NEW! 

i     simiuar  to  mansanto  man-]  and 

opcoa  sla-7.  ttts  in  m  pin  dip  socket. 


DISPLAY  KIT  U  INCLUDES:  7  SEGMENT  LED*  7i47, 
AND  7490, 

DISPLAY  KTT  2,  INCLUDES:  7  SEGMENT  LED,  7447,  7490, 
AND  7475. 


$  5.95 


6.95 


SIZE: 
3_55-  X  6.20"  X  2.12 


VDC 

3/4  AMP 

POWER 
SUPPLY 

KIT 


CjS  as\  CJ  ZD 


USES  THE  LATEST  STATE -OF-THEHUCT  THREE  TERMINAL  REGULATOR 
CIRCUITRY. 

HAS  INTERNAL  CURRENT  LIMIT.  THERMAL  SHUTDOWN,  AND 
SATE   MIEA  COMPENSATION. 


2U     7J7-32J0 


flMKAMLMCMli 


tif&fiifrc      fa 


KA    ELECTRONIC   SALES 

TJ1Z  SLOCUM  STflCE  r      •        DALLAS.    TEXAS     75207 


WHEN  IN  DALLAS  VISIT  OUR  STORE 
SATURDAY  9  TO  5. 

SEND  YOUR  NAME  IN  FOR  MAILING 
LIST  AND  CATALOG. 


COMING  SOON:   TOUCH-TONE  DECODER  KIT. 


WAHL®  "iso-TiP" 

Cordless  Soldering  Iron 

Replaceable  tips  —  Use  ordinary  sokfer  —  No  cord  to 
interfere  —  Ready  to  use  instantly  —  Ideal  to  use  on 
printed  circuit  boards,  normal  home  and  industry  wiring 
repairs  —  Easily  rechargeable  —  Place  in  separate  recharg- 
ing stand  when  not  in  use  —  Recharges  from  "dead"  to 
"full  charge"  overnight. 

Low  voltage  with  high  wattage  performance  —  "Iso-Tip" 
soldering  tip  construction  eliminates  electrical  leakage, 
the  need  for  grounding  and  the  possibility  of  damage  to 
highly  sensitive  electronic  components  —  Reaches  solder- 
ing temperature  in  3-5  seconds  —  Specially  designed  for 
good  feel  and  balance  —  Saves  time  —  Push  button  opera- 
tion —  Built-in  work  light  and  pilot  light. 

Tip  performance  equivalent  of  up  to  50  watts  and  up  to 
60  joints  per  charge  depending  on  size  of  work  —  Long- 
life  nickel  cadmium  batteries  —  Lightweight  to  eliminate 
fatigue  weighs  less  than  6  ounces  and  is  less  than  3 

inches  long  —  Complete  safety  and  total  portability  — 
Do  those  hard-to-reach  jobs  —  Goes  where  the  work  is 
—  No  drop  cords  to  string  or  need  to  search  for  a  power 
source. 

An  IDEAL  TOOL  for: 

Radio,  TV  and  Antenna  Servicemen   Aircraft  Servicemen   Hobbyists 
Home  Owners   Engineering  Laboratories    Electrical  Departments 


from 


$19.95 


NEW  HAVEN  AVIONICS 


SPECIALS  !! 


Collins  R  391  Digital  Readout  Rx  500  kHz  to  32  MHz 
Collins  R-389  Digital  Readout  Rx  15  kHz  to  15  MHz 
Hewlett  Packard  HP616  Microwave  Sig.  Gen. 

Boonton  202,  202C  or  202E  AM  &  FM  50  -  200 

Boonton  207 

Boonton  203 

Motorola  OA  442  250  W  Out  on  2  MTR 

WANTED     Top  prices  paid  for 


$500 
$500 
$250 
$250 
$800 
$800 


.00 
.00 
.00 
.00 
.00 
.00 
.00 


HP  628A 
8731B 


BOONTON 
235  A 


232A& 


all  types  of  Collins  test  equipment. 


Tweed  New  Haven  Airport 

New  Haven,  Conn.  06512 

Phone:  203  467-0148 


ami 


tiffin, 


*^f 


rf^s 


tiF&tfFb 


^ 


n 


General  Electric 

Model  MT  42  Mobile  Unit  450  MHz 
18  Watt  Transistor  Power 
Supply  with  accessories    .  .  .  .$89 

MT42  Mobile  Unit 

less  accessories $69 

MT  42  Transmitter  strip  only  ,  .$25 

MT  42  Receiver  strip  only    . .  .  .$30 

MT  42  Power  Supply $20 


Motorola 


Model  T43GGV  Mobile  Unit 
150  MHz  30  Watt  Vibrator 
Power  Supply 
with  accessories 

T43GGV  Mobile  Unit 
less  accessories 

T43GGV  Transmitter  strip 
TA139  only 

T43GGV  Receiver  strip 
TA140  only 

T43GGV  Power  Supply 
TU1 17  strip 


*    *    ■    * 


*    *    ■ 


.S89 


.$69 


.  .$20 


,  OJj 


.$10 


MANN  COMMUNICATIONS  &  ELECTRONICS,  INC. 


28710    CANWOOD    ROAD  P.    0.    DRAWER 

AGOURA,     CALIF.     91301 


M 


COMPUTER    KEYBOARD   W/ENCODER   »35 

Another  shipment  just  received.  Alpha-numerics 
keyboard  excellent  condition.  Once  again  we 
expect  an  early  sellout.  Price  of  $35  includes 
prepaid  shipment  in  the  US  and  shipment  made 
within  24  hours  of  receipt  of  order. 


AN/URR-13A  RECEIVER  220-400  MHz 

115  voh  AC  60  cycle  power,  tuneable  over  the 
range  220—400  MHz.  Govt,  cost  in  excess  of 
$2000.  Yours  for  only  $50,00 


POWER  AMP  TRANSFORMER 

Brand   new  compact,   regular    115  V  60  cycle 
input.    Output    of    40    VCT    at    4    amps   plus 
another  winding  6V  at  2.5  amps.  Fine  business 
for  Power  Amps,  Logic  or  Op  Amp  supply. 
$5.50  each  or  5  for  $25.00 

12VCT2AXFMR$1.50 

Regular  115  volt  60  cycle  input.  12  volt 
transformers  are  always  in  demand;  these  are 
brand  new.  $1.50  each  or  10  for  $12.00 


60-SECOND  TIMER 

A  bonanza  for  the  photo  lab  or  any  require- 
ment for  a  precision  spring-wound  timer.  May 
be  set  at  any  interval  0—60  seconds.  Contacts 
rated  at  15  amps.  Contacts  close  while  running 
and  open  at  end  of  time  interval.  Brand  new* 

$1.50  each,  10  for  $12 


IC  SPECIAL  -  ONE  MONTH  ONLY 

Our  regular  Si  5  IC  board  with  approx,  140  DIP 
ICs  on  rhem,  with  ident  sheet.  For  one  month 
only  we  are  pricing  them  at  $6.50  per  board  To 
reduce  our  inventory  -    ^1C-S  $6,50  Or  5  for  $25 


COPPER  CIRCUIT  BOARD 

Brand  new  GE  2-sided  glass  epoxy  G-1Q,  the 
standard  of  the  industry,  bright  and  shiny  new. 
6  x  12,  $1.00.  12  x  12,  $1.50.  Buy  ten  pieces 
and  get  2  more  free. 


AM-FM  RADIO  $5.50 

Due  to  the  West  Coast  ship  strike  they  came  in 
too  late  for  the  customer.  Now  it's  your 
bargain.  Use  it  as  is  or  build  it  into  your  own 
cabinet,  desk,  wall,  etc.  All  built,  ready  to  use, 
with  AC  supply.  To  make  it  portable  all  you  do 
is  power  it  with  a  couple  of  "D"  cells.  Fully 
assembled  solid  state  chassis  with  AC  power 
supply,  less  speakers.  Covers  full  AM  as  well  as 
FM  broadcast.  The  price.  .  .an  astounding 
meager  $5.50  postpaid. 


PISTON  CAPS  1-8  nF 
3  for  $1.00 


Unused  Military  surplus.  For  hi  freq.  work.  List 
price  over  $3.00  each.  We  have    1   size   only, 
1— 8/iF,  No  hardware. 
#73  18  3  for  $1.00 


BATTERY  ELIMINATOR- 
CHARGER 

Plugs  into  115  volt  60  cycle  and  puts  out 
approx.  12  volts  DC  100  mils.  Sufficient  to 
power  most  any  small  transistor  radio  and  also 
useful  for  charging  small  dry  cells  and  small 
ni-cad  cells.  Fully  built,  ready  to  use. 
$1.00  each,  6  for  $5.00 


455  KC  IF  ASSEMBLY 

Complete  miniature  455kc  IF.  amp  assembly. 
1.5  inches  long,  little  over  %A  inch  square.  Ready 
to  use  w/schem.  Sim  to  Miller  8902    2.50 


RF  VACUUM 
SWITCH 

Made  for  the  ART  13 
good  for  1  00  watts  RF, 
no  doubt  handles  much 
more  due  to  being  un- 
derrated for  the  mill 
tary    .  .  .   #71    17  3/2,00 


RF  FERRITE  CORE  CHOKE 


Hi-permeability,  ultra  midget  style, 
coated  for  moisture  resistance,  color 
coded.  Used  in  xmtrs,  receivers,  con- 
verters,  TV-peaking.  Brand  new, 
worth  40d  each.  Assortment  of  1.8, 
27.0,  330  JihL  Pack  of  30,  $12.00 
value. 

^A  71  30/$  1.00     180/$5.00 


/ 


7400  SERIES  IC  GRAB  BAG 

Mix  of  7400  series  DIP,  unmarked  untested. 

Some  schematics  provided     10  for  1 .00 

100  for  8,00 
1000  for  60.00 


UHF  TRANSMITTER 

One  of  the  later  designs  being  released  Superb 
workmanship  by  HUGHES.  Utilizes  3  pencil 
tnodes  worth  over  $46.00.  Looks  like  a 
'natural"  for  220  mc  transmitter  as  it's  on 
,264mc  now.  Simple  to  rower  freq.  W/tubes  & 
schematic.  Built-in  power  supply  400  cycle 
would  have  to  be  changed.  Measures  onJy 
3x4x8  inches.  N  ice  piece  of  scarce  gear,  easy  to 
work  on  Si  first  class  condition. 
4  lbs,      .:..,.., .....  ,^TA  40IC   15.00 


JOHN  MESHNA  JR.  PO  Box  62,  E.  Lynn  Mass.  01904 


NOISE  ACTUATED  SWITCH  $1.35 
Solid    state    noise    actuated    switch   fully    wired, 
includes   mike  piek-upp    amplifier,  SCR    switch. 
Actuates  by  noise  or  whistle.  Useful  for  burglar 
alarms,  lamp  lighter,  etc,  15  ft  range. 


TS323  FREQ,  METER 

Similar  to  the  familiar  BC  221  except  this  one 
covers  range  of  20—450  mc.  Accuracy  .005% 
Used,  guaranteed  OK,  less  batteries,  with 
schematic.  TS-323  ship  wt.35  lbs $50.00 


LIGHT  EMITTING  DIODES  3/ST.00 

Ruby  red,  gold  plated  leads.  With  mercury  cell 
for  instant  testing. 


Alpha-numeric  keyboards.  Excellent  to  new  in  condition.  Styles  may  vary  slightly 
from  picture.  Two  models  available,  one  with  ASCII  encoder  in  base  $55.00  postpaid 
in  the  U.S.  Keyboard  with  no  encoder  in  base  $35.00  postpaid  in  U.S. 


KEY  BOARDS 
$35.00  &  $55.00 


IC  BONAHZA 


Brand  new  DTL  dual  inline  (DIP)  package, 
factory  marked  ceramic  type.  The  price  is 
too  good  to  be  true.  Fully  guaranteed  and 
with  specs. 


ALPHA-NUMERIC  keyboard  removed  from 
unused  IBM  Se  lee  trie  machines.  Bargain 
price  at  only $8.00 


930  Dual  4  input  NAND  gate  similar  to  7420 

931  Clocked  flip  flop 

932  Dual  4  input  Expand  Buff 

933  Dual  4  input  expander 
936  Hex  Inverter 

945  JK  Flip  Flop 

946  Quad  2  input  gate 
962  Triple  3  input  gate 


*  * 


*  r 


Jf 


t  » 


99 


tt 


9  9 


741  10 
7440 
7460 
7405 

74110 
7400 
7410 


15rf  each.  Buy  $100  worth  and  deduct  10%. 
24  hour  delivery  guaranteed. 


GIANT  B-7971  NIXIES  (2)  with  2  sockets 
and  driver  board  containing  hi  voltage  tran- 
sistors. Complete  plug-in  board  as  removed 
from  operational  equipment.  Schematics  in- 
cluded, Unbelievable  but  true  ,  .  .  just  $2,50 
for  the  complete  package,   -  .  :r72S-10  $2.50 


Please  add  postage  for  above. 


JOHN  MESHNA  JR.  PO  Box  62,  E.  LYNN  MASS.  01904 
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THE  MOST  POWERFUL  SCIENTIFIC  CALCU- 
LATOR FOR  UNDER  $500.00 

The  price  of  the  7400  is  low  enough  to  make  a 
desk  top  computer  available  to  almost  anyone. 

SIGNIFICANT   FEATURES  NOT  FOUND  IN  MOST 
COMPETITIVE  MACHINES 

■  DYNAMIC  RANGE:  10-"  to  10M 

■  DATA  STORAGE:  2  Auxiliary  Storage  Registers  plus 
up  to  7  push-up  Stack  Registers. 

■  Roll  up  and  roll  down  keys  for  complete  control  of 
operational  stack 

■  Interfacing  provisions  for  printer  and  programmer 

■  Correct  X  (Allows  the  operator  to  correct  one  digit, 
without  re-entering  the  whole  problem) 

■  Polar  to  Rectangular  conversion  and  Retanguiar  to 
Polar  conversion 

DISPLAY:  Either  full  floating  or  scientific  notation,  14 
large,  easy -to -read  digits. 


v/* 


WEIGHT:  4 lbs. 

Kit  $299.95 
Assembled  S379.95 

Kit  S3 19. 95 
Assembled  $399.95 

Kit  S3S9.95 
Assembled  S41 9. 95 
CARRYING  CASE 

MITS  will  repair  any  7400  for  a  fee  of  $25.00  for  a  5- 
year  period  after  the  normal  1-year  warranty  has  expired. 

Use  Your  Sankamericard  or  Master  Charge 


SIZE:  SK"x12"x3K 
7400A  3  Registers 

7400B  5  Registers 

7400C  7  Registers 
PRICES 


mm 


WRITE  OR  MAIL  COUPON  FOR 
ADDITIONAL  INFORMATION: 

micRO  insTRunif  mfmon 

&  TELEMETRY  SYSTEM  Sane 

WW  COAL  AVE  ,S  E  ,  ALBUQUERQUE,  NEW  MEXICO  87108 

505/266-2330 


ENCLOSED  IS  CHECK  FOR  MODEL- 


DKit 
UAssembled 


AMOUNT  OF  CHECK  (Include  $5,00  for  Postage  &  Handling)  $. 

Ul  am  interested  in  additional  information. 

NAME 


ADDRESS 
CITY 


STATE 
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oyp  fourth  generation  family... 


• 


Square  root  operation  and  fourteen  digit  LED  display 
makes  this  machine  the  choice  of  those  who  want  the 
very  best. 

Sophisticated  functions  {made  possible  by  unique 
MOS-LSI  circuitry)  include  a  constant  data  memory, 
14  digit  independent  data  memory,  negative  number 
entry,  and  exchange  of  operands  .  .  ,  all  are  one  touch 
operations! 

MITS  has  provided  expanding  capability  for  the  816 
and  1440  by  providing  interfacing  for  the  soon  to  be 
released  programming  module  and  printer  to  convert 
the  basic  unit  Into  an  impressive  desk  top  computer. 

1440  Kit $199.95 

1440  Assembled  .  ,  ,  $249.95 


16  digits,  the  highest  output  capacity  of  any  MITS 
calculator,  are  available  on  the  816  models  only. 
Constant  data  memory  and  computed  fixed  decimal 
system  makes  the  816  a  useful  tool  for  business  or 
home  use. 

Human -engineered  color  coded  keyboard  and  large 
clcctro-flourescent  display  gives  both  816  models  a 
degree  of  operating  ease  and  flexibility  unmatched  in 
machines  costing  hundreds  more. 

816A  Kit    

81 6A  Assembled  , 
81  6  B  Kit  ■  f  *-,•  •  * 
81 6 B  Assembled    . 


$149.95 
$179.95 
$159.95 
$189.95 


Here  are  two  new  members  in  our  fourth  generation 
family  of  MITS  digital  products.  MITS  digital  clocks 
feature  large  LED  displays,  12  or  24  hour  operation, 
highest  quality  components,  A.C.  operation,  and 
individual  time  set  buttons. 

MITS'  DC4  has  minute  and  hour  timekeeping  and  the 
DC6  model  gives  seconds  as  an  additional  feature. 


Available  as  electronics  only,  as  a  kit  or  assembled. 


4  DIGIT  [hours,  minutes,  and  1  sec.  pulsed  colon] 

DC4-E  [electronics  only]  .  .  -  $39.50 
DC4-K  [complete  kit]  .  .  .  .  .  $48.50 
DC4-M  [assembled  unit]    .  ,  .    $89.50 


6  DIGIT  [hours,  minutes,  seconds] 


DC6-E  [electronics  only] 
DC6-K  [complete  kit]   . 
DC6-M  [assembled  unit] 


.         .         •         * 


$49.50 
$58.50 
$99.50 


For  information  on  the  complete  line 
of  MITS  products,  write: 


"...  ,!■ : ■:..*Vi$;Q::i<:Qfj&' 


micro  Instrumentation  & 
Telemetry  Systems,  Inc. 

5404  COAL  AVE.,  S.E.,  ALBUQUERQUE,  NEW  MEXICO  87108 

505/266-2330 


♦  73_1 ! 

G  [  am  interested  in  additional  literature. 

Enclosed  is  check  for  item  #  □  Kit 

□  Assembled 

Check  amount  {include  $5.00  for  postage 

and  handling.)  J 

Name 

Address 

City  and  Zip 
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LINEAR 


•  r«CTORY  GUAMAHTffFD 


op  Amps 


1^1°**  **** 


566 

56T 

59S 

702C 

7  03C 

7  03C 

7  IOC 

711C 

723C 

741C 

741CV 

747C 

748C 

709-709 

70SCC 


739-739 

75450 

4250 


Hi  »(ew  rate  op -amp 

Micro   power   741    TO»5 

Micro  power  709  * 

FET  input  dp  imp     .  -  * , 

Precision  741   TO-5 *  *  _  .  . 

7pW  pwr  driver  amp    .....,.,.« 
Precision   723   voltage  reg.      .  *  ,  . 
Timer   2   u Second*  to   1-hour     .  .  . 
5  Times  faster  than  741C 
Dual   741    (mini   DIP  j -  . 

Phasa  lock  loop*       ,,,....,_.. 
Phase  lock  loop   DIP       ........ 

Phase  lock  loop    DIP.  . 

Phase    lock    loops    (A)     

function     generator    (Mini  DIP*  .  .  , 
Ton*    decoder    <  Mini  DIP).   ...... 

four    quandrant    multiplier     

Hf-galn,    DC    amp,    TO  5     .  .  . 
RF-IF,   amp,    14   ckts.    T0>-5    ►  .  *  . 
Operational    amp     (A) 

Differential     amp      (A|      

Dual     d  iff-     cofflp     (A)      , 

Voltage     regulator     K  A  \ 

Frequency    compensator    709(A) 
Frequency    comp  709  (mini    DIP) 
Dual    741C,    (A)  .,.,.,,... 

Freq.    ad},    741C     (A)      ........ 

Dual  709C   I  OIP)      .  .  . 

Golo.  military,  DIP 


.21 


*  +  »  * 


Dual   »te re o  preamp 
Relay   line  driver 
Programmable  op 


$2.50 

G 

TUBE   SALE 

Burr<nj*hn  B797l„  GMo-9.  A-tu- 
Z,   2Vj*  high  char  act  era,    ITOV- 

ALLEN    BRADLEY'S 
MICRO-POTS' 

Type    6,     1/2"    dtp,     a. 
1/2"  lnjrli.  Muunt*  1  /  i" 
hide,    with  *haft,    1 1 ri*  . ■  i 
j  mmerKi im -pruuf  I ■  ■  i£ h 

2  for  SI  """ 

Ohma      D  2.5K 
P     75    Q  9.0K  Q     25.K 
I  10O     Q      7.K  a      7S.K 

8500    D  10.K  Q  100.K 
a.oK  Dao.K  a  5  m^ 

We  stock  Locknul  Bushing 
Screwdriver  types    at  anm' 
low  prices. 


INTEGRATED 

CIRCUIT 
SOCKETS 

Buy  Any  ■  -Tftfc*  l#% 

[1  14-Pln,  duat  In  line  .  .  5.45 
□  16-Pin,  dual  in  line  ,  .  .50 
G  TO-9,   6  or   10   pin*    .      .     .2  9 

Poly  Pmks  Will  Never 
Be  Undersold'. 

H AM' UHF  400  MC 

HIGH  POWER 
TRANSISTOR 

a 

Only 

3  for 


50 


D  5N7400 
D  5N7401 
3  SN7402 
1  SN7403 
D  SN7404 
□  SN7405 
5N7406 
D  SN7407 
P  SN740B 
Z:  SN7409 
3    SN7410 

SN7411  ,25 

D  SN7413  ,75 

SN7416  .48 

3    5N7417  .49 

3    SN7420  ,21 

3    SN7421  .21 

SN7426  .32 

J  SN743Q  .21 

J  SN7432  ,25 

3    SN7437  ,50 

SN7438  .51 

G  SN7440  .21 

D  SK7441  l.OO 

□  SK7442  1.12 

SK7443  1,21 

B  SIS 7  4 44  1.21 

5N7445  1,50 

SSN7446  1.17 

SN7447  x   25 

D  SN7448  i.2S 

•    Factory   Marked! 
Factory  Guaranteed! 


Military   Gold 

TO-5   or  DIP   dual   in   line 


■.uwesT  PRICES  ON 

TTIICV 

■y  3  —  Take  10%  Discount 


Q    Sr«7450 

BSN74S1 
5N7453 
SN7454 

Q  SN7455 
SN7460 

D  SN747G 
SN7472 
SN747  3 
SN7474 
SN7475 
SN7476 

3  5N74A0 
5N7481 
SN7482 
SN7483 
SN7486 
SN7489 

SN7490 
SN7491 

SK7492 
SN7493 
SN7494 
SN7495 
SH7496 
SN74100 
5N74107 
SN74121 
Q  SN74122 


Q  SM74123 
D  SN74141 
Q  SN74145 
3  SW74150 
D  SN74151 

SN74153 
Q  SN741S4 

SN7415S 
□  SN74156 
D  SN74157 

SN74158 
D  SN74160 
3    SN74161 

SN74162 
G  SN74163 

O  5K74165 

D  SN74174 

D  SN74175 

G  SM74180 

5N74181 

SN74182 

.~  SN74184 

51174195 

SN74192 

_  SN74193 

5K74194 

G  SN74I9S 

O  SN74198 

a  SN74199 


P+*      HI  POWER  VAR ACTOR  DIODES 


Potter  &  Brumfield 

KAP  RELAYS 


Vour  coo  Ice 
3  foe  $7. SO 


$2.98 


Q  115  VAC   3PDT 
□     12  VDC   3 POT 


a  2.** 

2.** 


Excellent  for  '*BAM'J  use  aa  antenna  switching.  latcUinx, 
tranBmitr  recelvej  etc.,  and  100's  of  commercial  or  in- 
dustrial uaea.  Includes  plastic  dust-cover  With  diaJtrjUTi 
and  hookup  info^  11 -pin  plug-in  base.  Contacts  movable 
gold  flashed  silver,  stationary  overlay,  with  silver  cad- 
mium oxide  movables.  All  contacts  10  amp  3PDT,  Coil 
data,  115 VAC  22S0  ohms,    17.fi   ma.    12  VDC  21     mlla 

w  x  1  5/16".  Wt.  4  oza.  Center  pin 
type  equal  too. 


I6ti  ohms.  Size:  2V* 
missing.  Comar  Mfg. 


a 

$1.98 


D      $4,93 

Stud  mount.  Similar  to   IX- 
488  6#     6DGHZ,     20     watts, 
;  acity    2*S-32   rami.   Nifty 
/req.   multiplier. 


PHILCO-FORD 
DYNAMIC  MIKE 

Replacement  for  tape  re- 
corders, PA  systems,  audio 
amps,  200  ohms,  6-ft.  cord 
and  mini  mike  plug.  200- 
5  000  Hz,  Wt,  6  oe,  FiU  in 
*'palm  of  hand/1  2%"  ac 
lVa"  x  %".  Impact  plaatic 


ALLEN    BRADLEY'S  g^;aDaMD1 
"TRANSISTOR1  POTS  n  100  d  soo  d  2. 

TyjH?  l\  Screwdriver  adjust.      □  200  Q  750  D  5. 


D  100K 
OK  0     7.5K  D  25. K  Q  250K 
5K  G  10.0K  D  50.K  D  2  Meg 
OK  G  20.0K  D  75.K  D  5  Meg 


Any  4 

for  $1 


35   WATT  AUDIO        D    S3. 33 

AMPLIFIER  BASIC  2    FOR    St E REO 56 

For  Class  AB  use.  Basic  includes;  Slgnetle 
54  0  3  0  transistor  hiffh  power  driver  TO»Fi 
"IC",  with  a  pair  o(  complimentary  35- 
watt  plastic  transistors,  i.e.  2NQ2D3  npn 
and  2N6109  pnp.  With  schematics,  printed 
circuit  and  parts  board  layouts. 


on 


Low**t  prtcet 

7-SEGMENT 
READOUTS 


LED 


$3.95 

3  for  510, 


BURROUGHS   5755R 

0-y,  with  right  and  left  dec- 
imals. Neon  red,  Requires 
175  volte  17  mils,  1V3"  x 
0.5"     character   aixe:    .51", 


DMAN-4    equal,   UklnnyMAN>l| 
Specs  same  as  MAN-1  type 


0-9   plus  letters, 
Snaps  in   14 -pin  DIP 
aoo  ke  t .    a  <  x  *A  x  %fe  " . 
characters;    V+^yu"- 
5VP   2n-mils  per  seg. 
characters:    '/^x^/ltf' 
G    Sockets  .50  ■■. 


$3.95 


2.50 


By  RCA  or  equal  2N3632. 
NPN,  23  watts,  3  amps, 
TO  -80  case,  with  stud  mtg. 
VCEV  max    65. 


ALPHA-NUMERIC  7-SEG  READOUTS 

Floufe^cent    Blue-Green  0-9   numerals,    decimal*  and   Ivitvrt, 

H.         a        W.  {'hnrucli-rj%                  FilmttrnL    V, 

Q  MINI  -7*    1.75      *   1-7"  .3»0  a  .570"      l.IV  AC /DC  42  mile  □    Sachet  »nc 

Q  5LIM  7»    l.«         ^  0375'      .40     x  .20"         l.SV  AC/O*  42  mils  j       Soch*t  SOc 

■CiMf*p*tibl* 


s*-^ 


t    t 


MIHJ-7 


to    7-i 


driv*r    IC*. 


i««e/l 


HTH 


SUM   ? 


Dollar 
Stretcher/ 


S3  —  "LIDS",   visible,   mi  era -miniature,   axial  leads     ..... 
2 "Lt0StP,   infrurt-d.    jumbu,  TO-  IS 

]  2 "LEOS",  viable,  jumbo,  red.  TO- 1  *  .   . .  51 

□  I  —  ,,LtOf%  taviaible,  parabolic  reflector.   KCA.  . Si 

3  1  —  PHOTO  TRANSISTOR,  with  darhnglon  amp  filter,  lena.  .  .  51 

■  2 PHOTO  TRANSISTORS,  with  darlingum  amp.  2N57T7,  G&tl 

]4 PHOTO  CELLS,  Clairea.   nuocake,  :i0K-70  nhms     .  51 

3  5  —  SOLAR  CELLS,  mund.  sq.  rect.*  sjjn  power* circuits-  -  -        51 
C2  —  SILICON  SENSORS.   TEXAS,  H-:i8    Matchstia,  visible.        Si 


TEXAS    4  WATT   AUDIO    AMPLIFIER 

Type  SN76024.  Good  up  to  70  ha.  4  W.  into 
load.     Hijrh    input    impedance,    VCC    9V    to 
with  heat  sink.    15  transistors.  5  diodes. 


I   lor  S& 


an  ftoolun 
24.   DIP   pak 


D 


93i95 


NATIONAL 

Type 

Q    LM-300 
LM-301 
LM  302 
LM-304 

LM*305 

LM  307 
LM.30S 

IW    309H 
LM-309K 


11 


OP"    AMPS      Buy  any  3 
Oe»<rlptiort  Take  lO?. 

Super  723   V,  regulator  TOS  $1.49 


Hi   performance  j 
Voltage  follower  TOS 
Hag.   voltage   regulator  TOS 
Poa,  voltage  regulator  TOS 
Sup*r  741 

fIiptf15*i,*  op  mm*  TOS 

5V   200ma    V.    reKulator   TOS 
5V    i  amp  V.   regulator  T03    . 

n  i« *?5S     ?St*  P»rifl"»*«i  driv, 

U    LM-370       AGC 


a 
a 

a 

8 

D 

a 


'tr  TOS 

--W*,eh  •  OP  amp  TOS 
LM-373       AM  fM  5SB   if 

A**-380       2  Waf, 


strip  TO 5 
amplifier 


KIDDE     -DORANICK " 
REED     RELAYS 


Only 

$1.49 


Hermetically  seuied  6  to  1  2 
VDC.  SPOT.  Good  for 
l,000,000*s  of  switching 
cycles.  3  50  DC  ohma.  1.0A 
250  V  contacts.  15  watts, 
234"  x  1"  x  3*    Wl,  4  oz. 


EPOXY 

FULL    WAVE 

SILICON 

BRIDGE 

RECTIFIERS^  ^ .  M 


2  Amp 

a  5+e» 

.7% 

a  **5 

a  Lis 

\  1.3S 
I  1.59 
D  1^79 
amp  TO-&  caae 


6  Amp 

G  s.a« 

.99 
]  1.25 

□  1-50 

I  1.75 

G  1,95 

G2.25 


q 


Ttrmi:  add  postage,  end's  25  r>.  Rated:  ad    ^0 
Phone  Orders:  Wakefield,  Mass.    1617)    245-3*20 
Retail;   19*18   t>*1  Carmine  St..  Wakefield,  Mas*. 
t»r!   Water  Street*     C.O.D/S    MAY    BE    PHONKU 

D  15C  CATAL06  on  Fiber  Optics.   iCs    Semi's,  Parts 

POLY  PAKS 

P.O.  SOI  *42A.   LYHNFIELD.MASS.  01940 


fK^^^ss 


,     PC  Boarf  l"cludedt 

a  Only  S^?* 

^V  WORTH  *50.0O  g  rime 

""  -  «„r  »«  W*  »S^SSri>v8^*     Advert*- 

board  *«h  P*n  °  x  to 

seemed  ^intier  of  reado^s  **       wC 

fo 11    TRANSISTOR 

RADIO    CHASSIS^ 

•  Mike  amplifier     lg£mm  **!¥ 
m     PhcHio  amplifier/ AS     OC 

•  Tape  amplifier    tJi*fm&& 

•  Cov«rt  555  Kci  to -_J 

isOO  Kc»  Broad  c«*t  band 

^v       +    AC  or  DC 

Originally  design  for  portable  ptii 
systems,  and  tape  cassettes! 


PHILCO  AM 


lotto 


One  of  the  most  versatile  AM  Radio  and  multi -purpose 
amplifiers  we  have  seea  at  Poly  Paks  famous  ^Economy" 
price.  Measures  only  4V2*  x  3"  x  2*  high.  With  tuning: 
capacitor,  IF  circuitry,  loopstick,  ant*,  volume  control 
with,  switch,  AC  and  phono-mike  jacks.  Separate  switch 
for  ch artging  from  AM  radio  to  amplifier,  Uses  either 
110V  plug-in  adapter  (not  with  unit)  and  a  9 -volt 
battery  power.  Exceptional  sensitivity  and  power.  Feeds 
into  16  ohm  speaker,  Complete  with  spec  sheets,  dia- 
grams, and  hookup  ideas. 

8   TRANSISTOR  — 


AMPLIFIER    CHASSIS 


D 


Only 


$3.95 


Same  as  above, 

except  no  AM  radio  section. 
Completely  wired!  With  built-in  preamp, 
mike,  phono  and  tape  inputs,  Color-coded 
wires  with  diagram  and  hookups*  Works  off 
9VDC  transistor  battery.  Excellent  fidelity. 


m&jfr^       MAGIC  d 

I  #' "SOUND  TRIGGER" 


9l«*rO 


Unique  Scientific  Device,  "hand  claps",  sensitizes  crys- 
tal mike  amplifier,  triggers  SCR.  Needs  only  'd  to  6vdc. 
Use  as  burglar  alarm*  intrusion  device.  Use  with  photo 
cell,  triggers  SCR's.  relays,  LEU's.  Even  fiber  optic  light 
pipe  may  be  used.  With  hand  booklet. 


LOWEST    PRICES  ON    "TRIACS 


*  Two  SCRs  In  one  easel      *  Most  complete  listings 


PRV 

so 
ioo 

200 
300 
400 
500 

soo 


3  amp 

D  $-22 

,35 


D  1*25 
□  l.SO 


6  amp 
□  $.35 


10  amp 

□  $.45 
D     -64 

□  .68 

□  l.io 

D  1-35 


IS  amp 
Q  $-65 

n  i,2s 
a  1.45 

]  1.55 


D  2.55 


25  amp 

o  $.65 
n  i.os 
n  i,4* 
a  1.65 

□  1.95 
D  2.25 
D  2.65 


Code:  }  &  6  amp  TO-S,  10  amp  TO  66.  15  &  25  amp  stud 

SILICON  i 


Q5U4 
Q  5«4 

a  »e© 


fl,49 
3.95 
7.95 


"How's  Your 

MEMORIES 

For  19  73" 


1101       256  Bit  RAM   MOS S3.50 

1103       1024  Bit  RAM  MOS    .....      8.50 

7489      64  Bit  HAM  TTL 3.50 

8223       Programmable    ROM    .....      8.50 

MM5017    Dual  500/512  Bit  RAM   .     €.95 
MM5260    1024    Bit    RAM     .......      8,68 

4O0O      Bit  Core  Memory  Plane    .  .  .      4,95 
4OO0      Bit  Core  Memory  Plane*    .  .  11.50 
*  With  frame 


Term ■ :  add  postage,  cod's  25  %.  Rated:  net  3D 
Phone  Orders:  Wakefield,  Mass .    (61T)    24&-3K29 
Retail:  211  Albion  St+P  Wakefield,  Mass. 
C.O.D.'S    MAY    BE   PHONAL*    IN 


D  ISC  CATALOG  on  Fiber  Optics.  'lCs\  Semi's,  Parts 

POLY  PAKS 

P.O.BOX  94?A,  LYNNFIELDpMASS.  01940 


1     WATT  "FLANGEI 

TOP  HAT  ZENER5 

Type  TK,  Metal  Case! 


,*T 


D 


BRAND    NEW    LOWEST    PRICES 

$2.95 

3    FOR    *S.Ot> 


GENERAL 
ELECTRIC 

3-WATT  AUDIO   AMP 


Delivers    3.      Watts    continuous.    10    watt« 

stereo  phono,,  &!  Am/tV  «rio.      '    ^^    *"* 


12-DIGIT   "CALCULATOR    ON   A    CHIP" 

Similar  to  Mostek  5  001.  Outperforms  Texas  8- 
digit  TMS1802.  A  40-pin  DIP.  Adda,  multiplies, 
subtracts,  and  divides.  Use  with  7 -segment 
readouts,  Nixies,  and  LED's+  We  include  sche- 
matics, instructions  from  factory  to  build  cal* 
culator.  A  3  for  $35 


$12.95 


COUNTING 
SYSTEM 


Includes  SN7490,  dec- 
ade counter,  SN747E> 
latch,  SN7441  BCD  de- 
coder  driver,  0-to~9 
Nixie  tube,  socket  & 
instructions. 


D  5-Pc.  Kit 

$5.95 

3   *eti 

for 
$16.00 


NATIONAL  3  far  *7,50 

VOLTAGE  REGULATOR 


internally 
No  exter- 


LM-309K5  volts,  1  amp  TO-3  case 
set,  Overload  and  short  circuit  proof 
na.1    components.    With   spec   sheets. 

LLM-370     AGC    SQUELCH    AMP   $1.49    3  for  $3.75 


□2.75 


GIANT  n 

SALE  B 

ON  b 

NATIONALM 
"IC'S"  n 


Type 
OM8091 
DM8093 
DM8094 
DM8200 
DM8210 
DM8220 
DM8223 
DM8250 
DMS281 
DM8288 
DMS502 
DM8520 
DM8555 
DM86SO 
DM8800 
DM8830 
DM8845 
DM8845 
DM8880 


Description 
Tri -State    Quad    Buffer 
Tri-State    Quad    Buffer    .  - 
Tri- State    Quad    Buffer    •  * 
4-Bit  Comparator   .**,„« 

8  Channel  Switch 

Parity  Generator  Checker 
Programmable  ROM  .... 
Binarv  to  Octal  Decoder 
Preset  Binary  Counter  .  . 
Preset  Divide  by  12  ... 
Same  as  74107  ♦....,, 
Modulo  Divide  by  2-16  . 
Tri -State   Preset  Counter 

Binary    Counter     

Dual  Voltage  Translater    * 
Dual   DifT\   Line   Driver 

Same  a»  SN744B *  .  . 

Same  as  SN7445    .*,***,, 
Hi  Amp,   7-Seg,  Dec.  Driver 


.  i  .  . 


Sale 
Sl.OO 
1.00 
1.00 
l.SO 
1.O0 
1.00 
8.88 
1,00 
1-19 
1.10 
.41 
l.SO 
1.95 
l.OO 
1.00 
1.O0 
1.45 
1.45 
1.95 


NATIONAL 
DTL    "IC'S" 


□  DM930 

□  DM930 

□  DM932 

□  DM936 
]  DM946 


4  in.  Gate 
4  in.  Gate 
Dual  14  in.  Buffer 
Hex  Inverter 
Quad  2  Input  Gate 
1  DM962   Triple  3  In.  Gate 
□  DM9093   Dual  J-K  Flip  Flap* 
*2  tor  $1,00 


NATIONAL      $2.95 
REGISTERS  3  for  se.oo 


□  MM500 

□  MM502 
D  MM505 
D  MM 506 
D  MM5006 
G  MM5013 
D  MM5010 


Dual  25  Bit 
Dual  50  Bit 
Dual  32  Bit 
Dual  100  Bit 
Dual  IOO  Bit 
1024  Bit  Accumul 
500/512  Bit 


PLASTIC  RTL'S 

By  Fairchild 


Choose  Any 


2  for  $1 .00 

P  900    Buffer 

□  914   Quad  2  Input  Gate 

D  923    J-K  Flip  Flop 


$3.33 


12VDC 
POWER  PACI 

1  1 0  VAC  to 
12  VDC<g 

1.6    Amp 


5  x  2W  x  3^" 


HIGH  POWER  EPOXY   RECTIFIERS 


ptv 

□  2000* 

□  3000 
D  4000 


SALE 
1.00 
1-35 
1.65 


□  5000 

□  6000 
D  8000 
D  10000 


2.25 
2.96 
3.50 
3.95 


1AMP 


EPOXY  SILICON 

RECTIFIERS    *microm*ni 


PIV 
50 
100 
200 

400 

600 

SOO 

lOOO 


EPOXY 
RECTIFIEI 

SPECIALV 

10  for  $1 

G  1    AMP 
1000    PIV 


/ 
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READER  SERVICE 


Please  efther  tear  out  this  list  of  advertisers  and  send  it 
in  to  73  with  as  many  boxes  checked  off  as  you  would 
like  to  see  brochures,  data  sheets  or  catalogs  ...  or 
else  make  a  copy  and  send  that  in.  Include  your  zip 
code,  please. 
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A  =  Next  higher  frequency  may  be  useful  also. 
B  =  Difficult  circuit  this  period. 


Yaesu  presents  the  great 
two-meter  leap  forward 


Since  Yaesu  makes  and  sells  more  factory-as- 
sembled amateur  rigs  than  any  other  company 
in  the  world,  it  follows  that  we'll  only  place  de- 
pendable, fully-perfected  products  on  the  market. 
So  now,  after  more  than  two  thoughtful  years 
of  development,  here  are  our  entries  in  the  two- 
meter  FM  field: 

YAESU  FT-2  AUTO 


■"|"?™^^^WJ^P*W^^^ 


Great  new  features  —  like  Auto-Scan  and  a  spe- 
cial Priority-channel  —  place  the  FT-2  AUTO  in 
a  class  by  itself.  These  unique  capabilities  are 
achieved  with  advanced  digital-logic  circuits. 
Here's  how  they  work: 

With  Auto-Scan  on,  the  receiver  scans  all  8 
channels  at  20  channels  per  second,  indicator 
lights  provide  a  visual  channel  display,  stopping 
on  receipt  of  a  signal  At  the  end  of  each  trans- 
mission, the  receiver  continues  to  scan.  (Just 
push  a  channel  button  to  skip  over  any  channels 
you  wish  eliminated  from  the  scanning  cycle.) 
To  lock  on  any  frequency  being  received,  simply 
depress  the  mike  button  momentarily.  The  lock 
light  then  glows  indicating  that  transmitter  and 
receiver  are  working  together.  To  unlock,  you 
again  hit  the  mike  button  and  the  receiver  con- 
tinues to  scan. 

Only  Yaesu  offers  this  type  of  remote,  one- 
handed  control  of  the  scanning  function. 

The  Priority-channel  feature  allows  automatic 
monitoring  of  a  pre-selected  frequency.  When 
the  receiver  stops  on  a  frequency  other  than  the 
Priority-channel,  Auto-Scan  will  check  every  two 
seconds  to  determine  if  the  Priority-channel  Is 
busy.  If  it  is,  the  receiver  reverts  instantly  to  the 
Priority-channel,  Manual  or  Auto-Scan  mode  of 
operation  is  Instantly  selectable  on  front  panel. 
In  manual  mode,  the  push  buttons  function  as 
channel  selectors. 

SPECTRONICS  WEST 

1491  E.  28th,  Signal  Hill,  Ca.  90806  /  (213)  426-2593 

SPECTRONICS  EAST 

Box   1457,   Stow,   Ohio  44224  /   (216)  923-4567 


The  FT-2  AUTO  will  operate  from  either  117 
V  AC  or  12  V  DC  power  sources. 

Receiver/transmitter  specifications  include: 
selectable  10  Watt  or  1  Watt  power-output  levels: 
a  frequency-adjustable  tone-burst  generator  for 
repeater  activation:  0.3  uV  sensitivity  for  20  db 
quieting;  10,7  MHz  crystal  filter,  in  addition  to  a 
455  kHz  ceramic  filter,  for  superb  adjacent 
channel  rejection;  adjustable  deviation  and  mike 
gain  controls;  Hi-Q  sfot-coupfed  resonators  used 
in  receiver  front  end;  all  solid-state  construction, 
with  diode-protected  MOSFET  input  stage. 

This  exciting  new  rig  is  available  now.  Just 
send  your  check  for  $329.95  — or  use  Master 
Charge  or  BankAmericarcL  We'li  even  include  a 
free  anti-theft  mounting  bracket  that  locks  up 
your  rig  when  its  going  mobile, 

YAESU  FT-2FB 

This  new  unit  features  the  same  receiver/ trans- 
mitter specifications  listed  above  for  the  FT-2 


AUTO 

(without 
the  scan 
feature}, 
but  in  a 
compact  65/s 
x21/2  x  10- 
inch  package 
that  weighs  only 
4  lbs.  The  FT-2FB 
has  12-channel  cap- 
ability, with  illuminated  frequency  readout.  It 
operates  directly  from  a  12  V  DC  source.  This 
rugged,  handsomely-styled  transceiver  is  yours 
for  only  $229.95.  (A  matching  AC  power  suppiy 
with  rechargeable  batteries  for  emergency  oper- 
ation is  available  for  $79.95,) 

Both  units  come  with  a  one-year  warranty  and 
are  backed  by  Spectronics*  fast,  dependable 
service  system.  Act  today,  and  be  glad  you 
waited  for  the  finest  in  two-meter  FM. 


D  Send  FT~2  AUTO.  Enclosed  find  $329.95* 

□  Send  FT-2FB.  Enclosed  find  $229.95.* 

□  Send  more  data* 

Name_ 

Address . 

City 


State. 


Zip 


I 


"California  residents  add  5%  sales  tax. 

NOTE:  Both  units  are  supplied  with  crystals  for  simplex 
operation  on  146,76  MHz,  146,82  MHz,  and  146.94  MHz. 
Additional  crystals  are  $5.00  ea. 
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NEW! 


IGH  EFFICIENCY  ANTENNAS 

FOR  HF  AND  VHF 


Increase  your  effective  radiated  power 
the  inexpensive  way  with  the  new 
Bassett  Wide  Band  VHF  Collinear  An- 
tenna of  sparkling  white  fiberglass 
and  chrome  plated  brass. 


NEW! 


GETS  RADIATOR 
ABOVE  VEHICLE 

QUICK  FOLDOVER 
FOR  GARAGING 

COMPLETELY 
ADJUSTABLE 

115  MHZ  TO 
175  MHZ  CHOICE 

GAIN  WITH  LOW 
VERTICAL  ANGLE 

EXTREMELY  LIGHT 
IN  WEIGHT 

l  SPARKLING  WHITE 
FIBERGLASS 

■  POLISHED  CHROMI 
HARDWARE 

■  EASILY  HANDLES 
500  WATTS 

■  STANDARD  %  -  24 

BASE  THREAD 

■  FOR  BUMPER  OR 
TRUNK  LIP  MOUNT 

MODEL  DGA-2 

$39.50 
Postpaid  in  U.S.j 


Antenn 

efficiency  are  now  available  for  Com- 
mercial, Public  Service,  CB,  and  for 
use  in  the  Amateur  10 15-2040  and 
75  Meter  Bands. 


GETS  RADIATOR 
ABOVE  VEHICLE 

FIXED  —  NON 
ADJUSTABLE 

SUPPLIED  FOR 
DESIRED   FREQUENCY 

115  MHZ  TO 
175  MHZ  CHOICE 

GAIN  WITH  LOW 
VERTICAL  ANGLE 

EXTREMELY  LIGHT 
EN  WEIGHT 

SPARKLING  WHITE 
FIBERGLASS 

J  POLISHED  CHROME 
HARDWARE 

EASILY  HANDLES 
500  WATTS 

STANDARD  *a  -  24 
BASE  THREAD 

FOR  BUMPER  OR 
TRUNK  LIP  MOUNT 

MODEL  DGA-2M 

$29.50 

Postpaid  in  U.S.A. 


Wit 
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CONTACT  YOUR  DISTRIBUTOR  OR  WRITE  FOR  DATA 


P.O.  Box  "7ia"7  -  Fort  Lauderdale,  Florida  -  32 

Tel:  305-566-8416  or  3Q5-947-1191 


